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A magazine article by Tesla, published in 1893, gave the 
writer his first idea of the nature and therapeutic possibilities 
of High-frequency Currents. Tesla reported his observations 
of the stimulating and vitalizing action of these Currents in 
the cases of several of his assistants, and upon his own organism. 
Although diselaiming any belief in the therapeutic value of the 
older forms of electricity then in use (Faradism, Galvanism, 
etc.), he professed himself as fully convinced of the important. 
“part that his High-frequeney Currents of High Potential were 
destined to play in the Healing Art of the future. These facts 
were not considered at the time, as of more than passing interest, 
but were brought back to the writer’s memory a few years later 
in a lecture on the X-Ray at the Massachusetts Institute of 
Technology, in which the methods for the generation of High- 
frequency Currents were explained, and demonstrated by a 
small coil of the Thomson type excited by the discharge of 
a battery of Leyden Jars charged by a Ruhmkorff Coil. There 
was at this time practically no literature on the subject, except 
a report of Tesla’s lecture before the Royal Society of Electrical 
Engineers, in 1891. 

Through the courtesy of Dr. J. B. Sutherland, at that time 
Professor of Anatomy at Boston University School of Medicine, 
the writer was given the use of his private laboratory for the 
purpose of carrying out investigations concerning Roentgen’s 
newly discovered “X-Rays.” His first work was done with a 
small three-inch spark coil, laboriously wound by hand, and a 
small Crookes tube obtained from Queen & Co. A few weeks’ 
experience demonstrated the inadequacy of this apparatus for 
X-Ray work, and the construction of an eight-inch coil was 
under way when the above lecture was given at the Institute of 
Technology. This was the real beginning of the writer’s inves- 
tigations of High-frequeney Currents, and his first “T'esla Coïl” 
was completed simultaneously with his eight-inch Ruhmkorff. 
When primary batteries were used as a source of energy he found 
that the X-Rays from the latter coil were superior to those 
obtained from ‘the Tesla” and the latter was temporarily dis- 
carded for X-Ray work. 

About this time the writer made the acquaintance of Mr. 
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T. B. Kinraïde and witnessed at his laboratory in Jamaica Plain, 
a demonstration of X-Rays of such power as to render the 
bones of the trunk as clearly visible as those of the hand. With- 
out doubt, Mr. Kinraïde was the first investigator to produce 
rays of such high power, but his methods were so expensive and 
complicated as to greatly restriet the field of their application. 
A tremendous amperage was obtained from a large bank of 
storage cells, the current being interrupted by à heavy Platinum 
Break of Mr. Kinraïde’s invention. A Ruhmkorff coil, rated at 
about eight inches, was thus operated, the secondary terminals 
being connected with a condenser immersed in kerosene. This 
in turn was provided with a discharge circuit, consisting of à 
Tesla-Thomson Coil (immersed in oil), in series with a spark- 
gap. From the secondary of the High-frequency Coiïl, Mr. 
Kinraïde derived the eurrents which he employed to excite his 
Crookes tube. Some months later he invented his well-known 
“ Kinraïde Coil,? which superseded his original apparatus. At 
the suggestion of Mr. Kinraïde the writer modified his own outfit, 
and adapted it for use on the 104 volt, 60 cycle, alternating, 
Electric Light Current, obtaining results far beyond his expec- 
tations. The only unsatisfactory feature of this apparatus was 
the spark-gap, which consisted of two electric light carbons 
mounted on an insulated support, and separated by a short air 
space. An air blast spark-gap, as suggested by Prof. Elihu 
Thomson increased the steadiness and efficiency of the dis- 
charge, but greatly complicated the apparatus. At this period, 
the Knott Apparatus Company, of Boston, brought out their 
“Knott High-frequeney and X-Ray Apparatus,” which was 
provided with a simple rotary spark-gap, consisting of a large 
metal disk, revolving in front of a brass ball. This device, we 
believe, was the invention of Mr. E. Cate ofthe Knott Company. 
The writer’s rotary gap, employed in the “Hercules” Coil, is an 
improved and perfected form of Mr. Cate’s device. The Knolt 
Coil, which is described in an ensuing chapter, was the first 
American High-frequency apparatus placed on the market, and 
for years was the only successful coil of this kind in use for 
X-Ray work. With the addition of the Knott spark-gap, the 
writer’s apparatus proved very satisfactory, and was subse- 


Introduction 


This is where my story begins. The year was 1995. | was collecting coffee grinders and espresso 
machines. Occasionally | would see some intriguing-looking contraptions labeled “medical quackery” 
or “quack medical device”. One day | saw a man demonstrating one...it was generating miniature 
lightning bolts from the end of a blown-glass electrode. | was hooked. The device was a “Violet Ray” 
machine. | bought it for $35. Within a few years | had more than 100 of them... and although the 
new “internet” seemed to have knowledge about every topic, these weren’t mentioned anywhere. 1 
decided to document a side of history that appeared to have fallen through the cracks oftime. This 
was to become my niche... and from there, 28 years later, | have a museum that documents 300 
years’ worth of similar forgotten technologies. 


An inspiration to start the museum was acquiring a book from my friend and mentor Jim Hardesty. 
The book was called “High Frequency Currents” by Frederick Finch Strong. As it happens, Strong 
invented the glass electrodes for the Violet Ray machines. In his book he did something peculiar — he 
mentioned how he was inspired in the early days. This was not a common practice to divert from the 
usual subject matter in a medical book... but Strong was no typical doctor. As we learned decades 
later in acquiring a personal scrapbook of his, he thought so “outside-of-the-box” that he was nearly 
ostracized from the profession for some of his eccentric beliefs. But he did something else quite 
interesting. He documented a complete history of a branch of electrotherapeutics that was only a 
decade old. It seemed unusual, but in reality he was ensuring that he, his colleagues, and even his 
competitors received credit where credit was due. The branch of high frequency currents was taking 
over the country. Had he not done this many earlÿ manufacturers and pioneers of Tesla Coils would 
have disappeared into obscurity. 


The late 1800s was a magical time. Edison’s electric lamp forever changed the world. The average 
person barely grasped an understanding of this new force called “electricity”. In 1891 a man named 
Nikola Tesla was lighting lamps without wires. It seemed a combination of magic, sorcery, and pure 
intrigue only heightened when Rôüntgen announced a new form of ray that could photograph the 
invisible. Kids were sending wireless messages using telegraphy... the sky was the limit for human 
inventiveness and possibility. 


In as much as great innovation came from this time period, there was also a large plethora of people 
taking advantage of the lack of knowledge in these areas. By the 1920s quackery ran rampant across 
the United States. 


The people mentioned in this book were the pioneers of high frequency coils used in the medical 
field: 


Nikola Tesla and Elihu Thomson were early rival experimenters in alternating currents and high 
frequency currents. In Boston there was a lesser-known experimenter named Thomas Kinraide who 
was independently working along the same lines. He was experimenting with flat-wound high 
frequency coils which used solid insulation composed of beeswax and rosin. Like Tesla, he was 
fascinated with electrical discharge phenomena and took up photographing electricity directly onto 
photographic plates by the light of the sparks. 1 dreamed of finding some of these photographs after 
reading about them in a book my Samuel Howard Monell: À System Of Instruction In X Ray Methods, 
Medical Uses Of Light, Hot Air, Vibration, And High Frequency Currents. 


In 2005 | ended up finding Mr. Kinraide’s home in Jamaica Plain, Massachusetts after 10 years of 
research. It wasn’t so much a home as a massive 25-room mansion. While there | discovered a series 
of hidden rooms in the basement and found relics that Strong described witnessing in the 
reminiscences of his 1908 book. Not only did ! find Kinraide’s glass photographs of electrical sparks, | 
also found his earliest prototype high frequency coils. It was the discovery of a lifetime for a 
historian. Even more rare than the electrical artifacts were glass-plate negatives depicting the fraud 
of an infamous invention known as “The Keely Motor”. In 1875 John Worrell Keely announced a new 
type of motor that ran on a mysterious force, a new form of energy that only he knew the secrets of. 
He would hold elaborate séances to entice investors, and soon had a company worth millions of 
dollars that didn't product a single product. Kinraide was a close friend of Keely, and when the 
inventor Keely passed away unexpectedly on November 18, 1898, it was Kinraide who was left with 
the challenge of “continuing Keely’s work”. Kinraide found plain evidences of fraud in every Keely 
experiment, and setup the motor and various related gadgets in his laboratory to demonstrate the 
truth to Keely investors on agreement they would take their losses quietly and not expose the 
fraudulent genius. Kinraide wanted nothing to do with the scandal, and least of all to expose his 
friend and have him in a negative light post-mortem. 


In spite of being thrust into the public eye at a time when he would have preferred to continue his X- 
Ray research, Kinraide recovered from the incident and his machines were amongst the most popular 
sold at the time. Originally constructed in his home under the name “Spring Park Laboratory”, 
Kinraide partnered with Swett & Lewis, one of the earliest suppliers of Crookes and X-Ray tubes in 
Boston. His machines were being made under the supervision of an electrician named Howard 
Jackson. After a year of selling his machines, Kinraide did something unprecedented in the industry: 
He lowered the price from $200 to $130. The company announced that they sold so many machines 
Within the first year of mass-production that they paid for all of the expensive tooling and molds 
invested to produce them, and wanted to share this success with the profession by making the 
machines more affordable. 


Doing research on Frederick Strong proved more difficult. He never had kids, and it was seemingly 
hopeless that anything would show up. That all changed in 2014 when a personal scrapbook was 
purchased by a young man in Montana amongst a table of farm tools. He found mention of Strong on 
my website and sold it to me for $1000 firm. While | imagined Strong as being somewhat eccentric, 
the scrapbook proves it beyond a doubt. It is a terribly interesting read on many levels. 


The story of Earle Ovington is also quite unique. | learned that Earle’s daughter ran a pub in Santa 
Monica, but when | reached them by phone | learned | was a year too late — that she had already 
passed away. They put me in touch with a historian that was compiling a book on Ovington — Robert 
Campbell. Bob was about to give up on a book he spent nearly a decade writing after every 
publishing company turned him down. After some encouragement from Frank and I, Bill Wysock, 
Harry Goldman, and Richard Mathias he decided to self-publish and created Reminiscences of a 
Birdman, a unique biography of a Young man from MIT who worked for Edison, befriended Tesla, and 
became a well-known pilot who delivered the first airmail in the United States, as well as sending and 
receiving the first wireless messages from ground-to-plane. Earle was a natural entrepreneur, whose 
career included making Tesla Coils and X-Ray machines, importing motorcycles, pioneering aircraft 
safety measures, modular housing, and the idea for the first “airport”. He worked as an assistant to 
Thomas Edison for several years. 


As collectors, we always speculated that Tesla must have met or corresponded with some of these 
people at various points in time. It wasn’t until receiving documents from the Nikola Tesla Museum in 
Belgrade that we had solid proof. In addition to this we know that Tesla kept extensive files of these 
individual’s patents. To my surprise, | could find no correspondences of Tesla and Thomas Stanley 
Curtis. Curtis, while only a teenage boy, wrote one of the most comprehensive texts on Tesla Coil 
construction ever compiled. He lived in New York City and sold subcomponents to hobbyists 
interested in high frequency. We can speculate that they must have known each other, but until 
evidence shows up there is no hard evidence. l include some letters from Thomas Adams (“Tad”) 
Curtis who reached out to me while researching his father’s work in 2007. He was writing a book with 
his brother about their Dad, but sadly 1 don’t think it ever materialized. He was in his 80s in 2007. 


Other people to mention include Kenneth Strickfaden of Frankenstein movie fame. He worked for 
John Foster at Universal Studios with apprentice Dick Aurandt. Ken created hundreds of high voltage 
gizmos for science fiction and horror films of the 1930s-70s. He also travelled to schools and put on 
high voltage events involving arcs, sparks, and theatrics. 


Harry Goldman was friends with Ken. Harry formed the Tesla Coil Builders Association, an early 
newsletter of Tesla Coil construction techniques and articles that were published long before the 
internet. 


Bill Wysock was also inspired by Kenneth Strickfaden. Bill created commercial Tesla Coils for 50 years, 
many of which were used in Hollywood productions. His company was Tesla Technology Research. 


Another important name is Jeff Parisse. In 1996, he founded kVA Effects, a high voltage special 
effects company that uses Tesla coils to make electrical arcs for entertainment. His television 
appearances include History Channel’s Modern Marvels (Mad Electricity), SiFi Science (Argon Cannon) 
and a two year run on NBC's Fear Factor where he developed the show’s most popular game 
(Lightning Bridge). 


Leland 1. Anderson was a lifelong Tesla historian. He began collecting and saving original Tesla 
memorabilia starting in 1943 and amassed one of the largest collections of Tesla paperwork and 
photographs in the world. 


Jim Hardesty was another important historian, collector and master craftsman. His specialties 
included antique static electric machines, crystal radios, induction coils, wireless telegraphy, and 
vacuum discharge tubes. 


! couldn’t have done much of this work without encouragement from collector friends such as Frank 
Jones, Dan Cuscela, John Grizzy, Kelly Mcjilton, Robert Greenspan, and John Jenkins. The Tesla 
community has some real gems as well, including electrical discharge and lightning experts Bert 
Hickman and Daniel Davis. 


And last, but not least: Dave Archer. Dave was an incredible artist and friend who passed away just 
recently. He was a true legend, and created electric space art using Tesla Coils. His son Forrester is 
carrying on the tradition. His paintings are in the collections of people ranging from Buzz Aldrin to 
Hugh Hefner. 
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TESLA’S STARTLINC RESULTS IN RADIOCRAPHY AT CREAT DISTANCES 
THROUGH CONSIDERABLE THICKNESSES OF SUBSTANCE. 
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seconds are praclieable. [he an- Hudson River Telephone Company. 


noxed print isa éladow of a copper 
wirè projeoted at a distance of) 11 
feet through a woodén cover over the 
Sousitive plate. (his was the firet 
chadow: taken  witho my. improved 
apparatus in my laboratory. À simi- 
Jar impression was obtained through 
tie body of the experimenter, a plats 
of glass, nearlÿ threc-sixteenthe of an 
inch thick, u Ehicknes of wood, of 
full two) inches and) through & die- 
Eanice Jof about four feot.) I) may 
rémark, hovever, that when these 
impressions era taken, my apparatus 
Was working inder extremelyunfayor: 
ablo conditions, which admitted \ ot 
80) greatlimprovements that \Tà am, 
hopeful\lolnagnify fie effects /many 
times: 

he bon etracture of birds, ral 
bits and the like is shown withinithe 
Jenst detail, and ereni the hollon Of 
the) boneshis/clearlya visible Mann 
plato of a rabbit undersexposure of 
ündhonr, nôt/onlÿ éverÿ detail of.the 
skeloton is visible, bubalikewisen a, 
clear/ontline oflthe/abdominal cayity. 
anditheulocations ofhtheslungs,s 
fürand many other fentures.n Prints 
even lurgé Lirds show the feathers 
quife distinctiy. 

Clear sbadôws: of » the. bonesw of, 
hümanhlimbsaréMobtained by, exe 
pores ranging/fromin quarter Ofjan) 
hourstohan dhour;Randysome) plates 
haÿe shown suchian amount of dl 
that it is almost.im possible Foibeliere) 
thatwe I th shadow 
only. apicture)ofqn 
f00b with n shoe on er à 
every oldhofathebleather, 
stockingsVetenies visible, 
fleshpandhbones) stand fouthsharply 
Æhrougha tlel bodyofhthe expert. 
menter the shadows ofsmall buttons, 
and like objects are quickly obtained, 
wbile with an exposure offrom one to 
‘oneaud a alfhourthe ribs, shoulder-. 
banessandhtheÿbones. of the upper 
arms appearfelearlÿ, aabis)shown in 
theannéxed/ print Me isnow demon. 
strated_ beyond any doubt that small 
metallic,6bjectspors bony orichalkÿ. 
deposita canjbe infallibly.detecteqiinl 
anÿ part otithe boa ya 

PAnpoutlinebofthe seuls easily) 
obtainedgwith anbexporure Of) 20) tes 
40/minuves ln'onel instancslantexs 
postirolof 40 minutes 
onlytheloutine, 


At the annual meeting of Éhestock- 
holders of the Hudson River Tele- 
phone Company, which was Held at 
Le ofice of the company in Albanÿ, 
Ne Y., on Vhureday, Marehi5 the 
oldibourdtor, directors wasre-elected, 
us) follows : JosephàP Davis, New 

James Bigler, Newburgh, 

; Selden E. Marvin, Albanÿ, 

David) B Parker, Mandolph, 
Hénry L. Storke, Anbi 


E. Hudson, Boston, 
James He Manning, Albany, N°0: 
D. Cady Herriek, Albany, N. Ye 
'Dhe report of the operationstof {he 
company for he year shows n gratify- 
ing incrense in business and in net 
profits, althongh the average rate to 
subseribers has been  considerably 
reduced:  Severall now exchange 
Have been added and there bas beenra 
neti gainhindeubsoribershstationsio 
816/over the previous years Mhisiis 
abouti22)per cent, andhthe gaïnsin 
metallic cireuit subscribers has been: 
A1 per cent. Nearly 880,000 has been 
éxpended fromathe earüïngss for He 
maïntenanco and} botterment|6£ Ehe 
plaut/and/notwithstanding this large 
investment, ltheUnetbresalisiforithe 
year equal nearly £ve per cenbon the 
outstandingicapitall otithe Companys 
Abu meeting oUthe directorsy held 
immedistelyhafters the siockholders” 
meeting, thelfollowing oiticerai were 
re-elected : President, \Selden ME. 
Marvin; vice president, James. H 
Mauning 3} secretary and auditor, 
Walter. B. Dutler;Mérensürer, James, 
J:\ Fitssimmons; general manager, 
Henry EHawley. 
An Electric Light) Companys Loses 
Two Officers. 


Stephen Powell, a leiingsand 
ealthy citisen ot Hémpsteatl LA 
as) murderediwithini 50 feeblofiiis 
Home last Saturday nig ke Ten was, 
superintendentot/the Hempstead Gas 
aud/Electrie Light Com panyabestds 
Baïing other {m portant M bisiners, 
interest». Mr. Powell always carried) 
large suis of money/in)hisipoéRele, 
andlit is supposedl that some one Ho 
Xnew this) killed himy arcs DaR EE) 
money he was known: tolhaveMvitil 
him was taken: He) was litrüekOne, 
the back of) he heu with n/a abde 
was found 1ying ini thelstreebin 
his home.» Two ard lighte were barre 
ing within 400 féct of where helny, 
Only alfew days, beforelthis Mayor 
Philip. J: A: Harper, presidentfof 
the Hempstead Gas and MElectri 
Light) Company, died» 


President [He A1 Littell, 
Atlantidayenue line) Brook] 
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EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, &c. 


Opinions on Patentability, Infringement 
and Practicability, &c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W.E. 


March 6, 1896. 


MR. NICOLA TESLA. 
City. 
My Dear Mr. Tesla. 


It seems that you sent a gentlemen here to solicit an 
article for the Harpers Round Table, on the Roentgen 
rays. After some demur | consented to undertake to 
write something for him, and now | want something in 
the way ofillustrations. 


If you have photographs you have taken, something 
out of the common order, - not merely bones of the 
hand, but something a little more novel than that would 
be now, would you be willing to let me use them, of 
course giving due credit for them in the article. If you 
have anything of the sort would you kindly send me three 
or four or about 1/2 a dozen, from which | can select? 


Very truly yours. 


Wm. A. Anthony. 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, &c. 


Opinions on Patentability, Infringement 
and Practicability, &c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W.E. 


March 13, 1896. 


MR. NICOLA TESLA. 
New York City. 


My Dear Mr. Tesla. 


Thank you for your kind offer to help me out with cuts 
for the Roentgen Ray article. | hardly know how to 
describe what | would like. 


l suppose that you might have a number of 
photographs that you have taken by way of experiment, 
any of which would be interesting. 


The Round Table people wanted something out of the 
ordinary line, that had not been published elsewhere. 


Almost anything would answer the purpose. 

It will be better perhaps if you can give me ten or 
fifteen minutes sometime, when | could call at your 
laboratory and see what you have that you would be 


Willing that ! should use. 


1 know how busy you are and | should not need to 
occupy much of your time. 


l'agreed to have the copy of the cuts in not later than 
the 21st, and the copy of the article not later than 
Monday or Tuesday, the 23rd or 24th. 


Very truly yours. 


Wm. A. Anthony 


New York, March 16th, 1896. 
#46 & 48 E. Houston Str. 


Prof. Wm. A. Anthony, 
#5 Beekman Str., 

N. Y. City. 

My dear Prof. Anthony: - 


Your letter was received in due course, but oscillators and Roentgen waves prevented me from 
replying before this. 


1 shall anticipate the pleasure of seeing you here any time you choose. The most convenient time 
for me is between 3 and 4 o'clock in the afternoon, but you may suit your own convenience. 


Yours very truly, 


New York, March 20th, 1896. 
#46 & 48 E. Houston Str. 


Prof. Wm. A. Anthony, 

#5 Beekman Street, 

N. Y. City. 

Dear Professor Anthony: - 


Lam sorry it was not possible to give you the prints before this, as the weather was very bad 
yesterday. 


1 forward you four prints, a rabbit, a squirrel, a case of drawing tools taken through about a half an 
inch of dense wood and some clothing, and a plate showing a vacuum tube, a round disc of 
aluminum and a square of copper of the same thickness. 


Hoping that this will do, | remain, 
Yours sincerely, 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, &c. 


Opinions on Patentability, Infringement 
and Practicability, &c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W.E. 


March 24, 1896. 
MR. NICOLA TESLA. 
City. 


My Dear Mr. Tesla. 


lfound the pictures Saturday morning and took them at 
once to Harpers. They were in ample time. What magnificent 
pictures they were. How can | show you my appreciation for 
your kindness? 


l'have been thinking over the reflection from the inside of 
the glass tube. It is certain that theoretically the effect at the 
end should be uniformly distributed even though the source 
were a mathematical point. 


Let S be the source, and A'B'the tube. A A'the sensitive 
plate. S will have an image in the form of a ring of twice the 
diameter of the tube. S'S" will be two elements of that ring. 
Rays [N.T.-2-] [illegible] [N. T. -3-] 


Ifn] other words the question is, will the rays start from the 
end of the tube in a vacuum as in air. Another sensitive plate 
might be placed at b. 


The vacuum tube might be surrounded with copper down 
to the supplementary tube. 


Very truly yours. 
Wm. À. Anthony 


ADDRESS: 
5 Beckman St, New Vork, 


Dictated to K, W, Ee 


EOWARD P, THOMPSON, M. E, 


Solicitor of Patents, 


PROF. WILLIAM A, ANTHONY, 


Eloctrical and Sclentifle Expert 


ALFRED C, COURSEN, 


Counselor-at-Law. 


theroretieqlly the effect & 
fomly distributed eyen though th 
mathematical 
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RÜNTGEN RAYS. 


BY WILLIAM A. ANTUONT. 


pére Avr months singe the pablie us startied 
by the announcemens thaë Rôntgon GE Bavaria had dis- 
covered that electrie diséharges incertain raentn tabes, 
Uhat is, tes from wbieh te air bas been exhauitied, gave 
ont raye that would pass tlrougk wood, card-hanrd, feel, 
and numerous other sabslances opaque to Light—tbat is, 
through wbieh Bght wontd noi pass, and vonld {Len nfooë 
Lhe seneitive plates nsed in photograpling, making 55 pos 
sible to show npon the plaies the outliues ul objects entire 
1y hidden from he eçe. 

Brobably what most aroused the interest of tle publio 
was he fach hat when n stenetnre, like the Land, was 
fnierposed io the pat of these rays, the honës woull 
east à deep shadow, while the shadow Gast by the flesh Was 
very fait. JE was thns possible to photograph the bones 
of the Hving body, ad, of course, to show the presence of 
foreign snbstanses or abuormal grovthe. 

AW hs éxcited most surprise, perbups, is the fact that 
these vaye pass tlrough bodies bhaï are generally consid 
ered opaque, for i£ seems lo lose not familinr vit the 
frots and demenstrations ofselence a most snrprising thing 
Hhnt amy rays should go throngh wood planks or sbeets ph 
metel or living fesh or brick walls. But is if really any 
more wonderfal than that rays of light should so throngh 
glass or quartz or dismond er water? We aie familinr 
With this last fat, boeanse we ean “kee through * these 
sulistances. We know {bat glass does not shub ont ligne, 
Vécause wo oan 60 he spaeo beyond it imninate. But 
re have no sense that telle us of the presente of tue Li 
gen ras. Ve must resorb fo to photographie plaie or lie 
Anoreseant sereen (bo be described further on), to show their 
presence, and for all information us to their Behavion The 
Photographie plate is aFected, while our eyes are not, and 
We are obliged to let such plates take tha place cf our eyes, 
aud receive inpressions Which we cau afervrards interpret. 


VIS LT APPARATOS CSD LR MAKING HÜONIGEN LADIOGRAEES, 


But-rhat are “ray”? Wien we stand in front of a Îro 
of glowing cols we feel the warntb, ana bnr eyes tell ms 
of the light. Hand heat are said 10 rudiate from Île 
glowing coals, and both light and beat proceed in siraight 
dues, These sralght pars followro@ Ly radiations ve have 

draps. hésé rayaure quivering motions in a medium 

ve call the othor, md which we believe exteuds 

trou all space and pervades all bodies, They ave waves, 

lnving tbe character of waves on he water, which 1e can 
see, and sound waves in air, which we know exist. 

“luss ether saves, thoso tas afloër the eye and those 
which do not, differ from eacb other, as all rave motions 
dider, in tho distance rom wave to wave, or what is the 
sance, in the frequenes of the vibratory motions. As an 
example, compare lle long ocean sell tt cernes hunter 
Ing upon the beach nt intervals of several secanda with he 
frequent swasb, swasl, swash of the little ripples on the 
hors of fish-pond, or the vibrations Las cun be Jult a 
4 iemor of the whole cuuteh when the décp bass pipes of 


FIG. 2 HADIOGRAER OP À MANS BAND, 
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+h6 great organ are 
suunded with ile sharp 
shrill toues of the Ligh 
tréble pipe. 

Thero are mans 0? 
messuring oise 
tancvs from wave to 
wave of the diforent 
rays in the ebher, and 
thé rent is asia 
ing. The Aequeucy 
soacthing of which 4 
Sa impossible 10 form 
anÿ couception. Abont 
20 millions of millions 
Der sueond À the low 
est, and about 1000 
millions 0€ mylBions étre 
Bighest froguenoy. OF 
these, those only which 
lie Letyreen 400 and 760 millions of millions per second 
excite vision. In other words, he lhor waves break 
ing mpon the optio nerve must cote at he rate of ab least 
40 willious of millions per second before that nerve ill 
Garry any impression Lo £be braiu—eluro re can 4260? 

om, Wby raye of these frequéuries ouly shoulil alleet 
ticeçe we do not know, We ouly Inox that the atructnre 
of thé açe is snell Ehat he oiher rays are powrerless to pro- 
duco vigion.  Neither de we uew why the lov-frequeney 
rays will go hrough hard rubber and will not go through 
glass. We only leo his a let, 

AT fege cther rays mny produce bent. ‘Lie high-fre- 
dueney rays adeet de photographie senditive plate, ant 
also produce another offect that Is of espectal interest in 
connection mit {ne study of the Rüntgen rays. Tiey have 
lle power of exciting à pecullar luairosity, or light, in cer 
alu sulistances, vhiet are for that reuson called Juoresceut, 

Æliciriel dischurgos in vacunin tbes have long been 
known as sources of ruiatious which produce heat and af 
feet the eye. Every smdent of physics knows Lie experi- 
ment \vith ile aurora tube, which, when exhansted by à 
good nir-prmp and connveted to a Hültz machine or indno- 
dion cui is seen illea with a pale lighb Laving something 
he appearauce of the stronmes of [ho Aurora Borealis. 

Professor Crookes, by obtainiug à vasily béller vaertm, 
obtained in these tubes some new and very interesting 
pbeuoweua. As {ho vueutun bocamo butter and better, the 
Dighi within the tubes Sally disappeured, aud ou1ÿ the in 
side of the glass was ilmminated. This Professor Croutes 
explined upou élu snpposition that the air particies re- 
maining in tbe ubes are repelled from thé megutivo ter- 
auinul er “eathode” srithin the tube, and shoot el from it, 
amocvediug 12 slvaïght lines, until dliey come into collision 
with other particles or with the walls of be {ubes, pro- 
dueing light wherover the collision oéenrs.  Wben à 
laustion s suficieut these particles shooting out from the 
cailode meet wii no obetraetious until Hey reneh tho 
walls of the tube, vhioh are bombnrdo y the Aÿing pra= 
Hieles until hey shine with a sort of phosphorescent light, 
while tho whole interior of the tube remains dark. 

Thoso experiments have béen ropeated again and 
for the last elgbteen yours M seleutife Jaboratories and 
lecturo-rooms, always Exéiting tbe greatest interest in the 
wouderfal phenomèna disclosed. But not until recently 
has it heu Euewyn or suspecteul Ehut all the time there 
procoding from the bombarded surface other 1aÿs, feu 
pabie of exeltiug vielon, but pogsesaing properties, and ca 
pable of produciug ellecis even more wonderful thau any 
that tho Crookes fbe had before shown. Lhaë ceutaii in 
visible rays existed in the Crookes tue radiations vas 
known about four veurs ago, but it rémained for Profesuor 
Latgon 10 demonstrate he remarkable properties which 
they possess, He found that  pioco 0f onrd-bonrd pa 
on one side writh Larium platino eyaiide was illumi 
when held near the excited Crookes &nbe, aud Lai 
painted surface was equelly well Muminated, whcher ik 
or ie reverse side uf the cand-bourd vus presented Lo 
eine. Ho further found tlat when the whole tab vas 
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covered with black paper, so that ne rays sf 
futing the eye could emerge, the painted screen 
was sfill illiminated, and furéhez yet, fhat the 
Ellumination rowalued visible wben à board an 
nel. £biele & Look of a thonsand page, or & 
plate of hard rubber vras Interpused bel rern tlie 
tale and screen. 

Ou the contrary, he fomnd that glass, thin 
pieces of metal, Fhe bones 6€ tbe luiid, more or 
Jess siopped ho rays, and so cast Shadows. It 
must Lave been à startling imtago that met Pro 
fessor Rôntgen's eyo when fra he placed his 
and in the path of the rays, and sav npon 110 
soveeu a houy skeloton hand will ouly à fiat 
autline of flesh and eartiluge, 16 was a start 
Ling experimout to me, afber 1 had read ull ho 
acéouuts of Professor Kôntgen's work, and kuew 
what ro expect, mheu I first saw ile nhadow 
af ay own Land upon the Hnorescont soreen. 

shows the sppenranco af euch à éhuilow. After dom 
ensteating In this Way the transmission powers of various 
Substances, Professor Réntgen tried ho ellect of the rays 
upon the photographie plate, and found it vossible +0 x 
Aliere the images that Le Lui sen npou the Muorosceut 
aovoen. 

Mig 1 will show how flo roults are obtained, A is 
galvanio battery, B le à Rubukorf induotion eoil, C is a 
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Crookes tube, and D is the plate holder containing thé 
sensitive plate. 

The baitery prodneo a Lov-tension harmless enrrent tlint 
is rapidly closed aud broken at the indnotion coil, WHiC 
traneforms ié into a high-tension eurreut capable of pro 
dueing electrie sparks, and giving exesedingly psinfl if 
not fatal oleetrle shocks.  Wires convey this Bigh-teusion 
current frou the evil to the termirals of the Croukes tnbe, 
rhers the Rüntgôn mys are produced rhenever the eurrent 
8 turned on. à Ue igure the plate-holdez is show ouly 
à fes inches from the tube, where te effect of the ras is 
strong. 

Fig, 8 sys a goldäsh, with all his seules and flesh on. 
The Line of his spin is clenxly visible, and avan of the in- 
ner organs of his body eau be clearly scen, and the skok 
fou comes out verg elearly, because the bones are more 
opaque Le these ray than 18 any other paré of the body. 

Ag. 4 ahoyrs the ing of a pigeon, whieh is interesting. 
ocatse while the ontline of the desh is distinetly marked 
the feuthers have proetitully disappsured. The bone 
not only clear, however, but the tbirmer parts are 1 
Fhuu tlie shicker. Fig. 5 shows he leg and heoû of tue 
pgcon.  Aroand the lead is is just possible to make out the 
Eréline ef the feathers, the fleah ie oloarly marked, aud all 
the hones of the neck are visible. n like mauner te leg 
is interesting 

The trauspareney of the Mesh muïos 45 possible Le show 
ho presence au location in th6 bidy ol foreign substances, 
Bullets,nocdles, und bits of glass have already been Joenso 
y means of Rôutgen ray photographe, aud aflervards re- 
moved hy a surgical] upération, i 

Té is ourions that de part ofthe eye whioh is transparent 
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4o the light, and ibrough which Tighé passes to reucb and 
afect he aptie nerve, is nearls opaque io the Rôutgen 
rays. Vision by means of tbese vays wonl tleréfire bo 
impossible, even i£ ha optie nerve wero ensltive Lo (heu, 

But suppose these rays eould exeile vision. Wal should 
we mes Holding à purse between the eye and w Rüntgen 
vaÿ souree, we should ace the coins within jh If a person 
stepped in the path of the ray we should see his bony 
ékoleton. We might see something of Lis incérnal 
organs; perhaps ro eonld seo Lis heurt best A 
broken bone could Le seen, sud the aperasion Of 
gotting it could be watched.  Diseused bones or 
enlarge joints could be examined. Tubercles in 
he Jungs would be visible. Ent thesc 5lings 
would be visille gmiÿ when fhoy eme Loiween 
ähe eye and tho souroo of the rays,mucb as on & 
dark night objects migbe be visible between po 
and a camp ire. 

Ju daplight ohjects become visible by means of 
the light which falls upou them and is roflectod 
to tue eye. Tina brings ont tue dotail 07 the vis- 
ible surface. But the Rüntgez rays are acare6ly 
at all reflecied, and even if bheg produecd vision, 
objets would become visible only as Uhey inter- 
cepted tioraye. They would not Le illnminated us 
Fey ave iumiiated by rays 0€ light, and only oui- 
lines, therefore, would be ave, Evou fluorescent 
bodies rrhieh appeur Jight mmder tlie action of the Rüntgon 
raya are not really illumimaterl, but are rendorod Imninous. 
Eat 18, are made Lo shine by their ov light. Wen bodies 
opaque to the 
raysaro pluved 
Uerore the fluo 
rescent scriôn, 
morelg a had 
ow is sen on 
54. Bo the pho- 
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tirelr opaque Lo {be Räntgen rays, heuce Le slnlawe of 
thickor portious of an obfecs il be decper than of Lhe 
Liuner portions, ind ie shadow bucomes à ehuded picture 
that may give dovails of the surfaces of he objegt, À, 
Rüntgen ray shadow of au alumum medal may show Le 
desigi stamped upon the surface. The sbading elfot is 
sellehowrui in Cie boncs o£ the jigcom. 

But i£ there are few substaneés entirely opaqne to the 
uevly deovered ruys, then appear to Le note flat ar 
entivelr transparent. “Even in air tie rays appear Lo bo 
zapidiy absorted, so {hat où exirémely powerful apparatus 
is Rquird fr priducing ellveis at any distance. Air 
secms to bebave towurd the Rôntgen raya much 2» fog be- 
Laves 10 Light, and it seems unlikely that vifeots can he 
prveured at any great ilistatée, perhaps not more (han one 
Enndréd ivet fon the source. 

Ti would be rash to attempt to prodtet the future of the 
Rôvbges ray. To uées to which 16 may ha ppplicd in 
Surgery have alreudy Deen hinted at in this avticle, The 
Laüspareney of vrove) nuackes passible $o mapect tre worie 
sf 8 carpeuter, and datermino whether de Work hidden 
under tle exterine Buish bas boen honestiy done. Iliadon 
compartiments in à desk or cabinet might bereveuted. The 
contents of à paéking-Uox might.be ascortalued withor 
Gpening it. Dub lo sieuilfe mon theso rays have a very 
great interset, What are theyf Are (hey vibrating mivee 
ments transmis {2 waves, Hke liglé? Are they particles 
shot of frém #le Croukes imbe and fying with enoumong 
valoelty?  Theao are qnestions Lo Le answoreq, 

When you stand in front nf a Crookes ube in uotion 
theso Ayina particles are ébreaming tbrongh your Lody, 
sloppiug n66 af al at your elochiug, and bardlÿ at ai 
shéeked’hy he flesb, nor Whally stopped even by tlie bons. 
Aburdwood board held bétweon pou and tie tube is 
ze proléction, The strenms pass Ébrough it unohocker 
Sheïs of melal even do no$ wholly step Chem. Thé Won. 
der of iE af is that for nearlÿ iyenty yours exporimentors 
sil the Crookos tube have been plercod throngh and 
Æhrougb by Éhese sabtio streums and have never known it, 
De they prodnec any elfect as they puss Hhrongh the body À 
Can they cause or euro disease ? 

IE has been proved fhat thoy pass quite-freely through 
ke lungs, but if tubercules are pfesont thoy op the raÿs, 
Mighé Lot de tonch of the flowing stremus dissipato 1h6 
fuboronlosis growth and réstore health? Questions ko 
tleso ao coming mp loc solution, und oxpérimenters are 
seeking the answors, The stndy of the Rintgen ray ha 
just begin. Whab way not thé next fow months brin Sert 


AN “OLD-FIELD * SCHOOL-GIRL.* 


LY MARION HARLAND, 


GTAPTRE 14, 


PE L'ogcs Hved où » funny liifle piceo of land wedgod 

in bofireen tro of tue Greeuleld farms, The house 
és a cabin of tro rooms, vit à stons chinmey built on 
the outaite, bat the Foggs Doastid tit fifty-three children 
Lai been born and Lronghé mp in il How they live was 
à partial ruyaters do the ueiphborbood. They raisd corn 
ad potatoes and litils else In {ho ground enclos by à 
“worm- finoc,” bail, it vas more il suspecte, of rails 
stolen, à few al a tiré, from he Greentield fences. ‘An acro 
of woodland behind tbe house was supposed to fwruish 
heu wii fuel, and there wéré always pig and chiokens 
running wild, with 4 dozen or s0 children, in he rond ad 
fes, 

‘Lhey vero “poor wüite folks in a county where nonrly 
everybody vas respectable amd vrell-fo-. No member 0 
te ÉunÜy was ever convicteil of an olfenca thnt tool bin, 
into the courts, Théy might be snspected of stealing chiekee 
eus, pigs, and vrood, aud even 6frobling a amoke-house once 
du & while, bat nothing vas ever proved agninst them. Not 

# Bogun in Lénren's Rovao TAuLE No. 85%, 


on6 them, so far as Wrag ktevn, had ever 
and not one had ever growu rich or voally respectalile 

As the Grigsby children, net aud trü, lundi bage and 
Books in hand, passed ile Foyz cabin on ile Monday 10m 
ing the sehoo! opened, lwo mes and four children Were En 
sac aout ile yard, Mrs, Fogg, the mistreys of tho Dons, 
Stood on the paob, he marriel danghier, with Exo QUuN 
Labies holding 10 her shiré, leunecl inst 1 commet of the 
Chimuey ; a baréfoot Loy was chopping stick upon 4 Log, 
a emaller boy Emyiug to gelsq ia Luifo npon à geind-stone: 
A stupped What they were doing to abare at the stars 
and biother, sud the een matron hailed em in à conrse 
voies nore ke a man's élian à aman's, 

“ Gohw P schoo!, nin’t you P* 

Dee nedded willeut halte; Beo walked ctaigh on 
at, her elin level, her white sum-bonnet hide er fat, 
Lo Lex horror and displeasare leu sLoppod, and roplied po 
Titely over ue bumble-dowrn tence: 

“Goodemorning, Mrs. FOgg1 1 Hope yon ate all well to 


in prison, 


Lolerable, thauk God!” eaid the old woman, changing 
lé tone into a sunfling whine. 4Aiu#s yon too sen for 
sehoul? ‘Thé teacher ahv gouc by yet? 

“We like Lo be ÎD good timc,” réjoed Fles, aÜ3UIy, 
‘Aren’t your boys going” 

#No, bless you, honoy. Major Dunesxsl out loÿ cm 
go in on tbe County, ax’ pore f0lks ain't gab no Lioney to 
Jay Louchers Fith. Ah well! Th’ Almighty, He knows! 
The ue Leucber'a real apr, ain’ he?” 

#Flea Grigeby lcalled Bea, over her shoulder. 

L along, ur LIL tell ma wLeu L go homes" 

Ales uolieod Lo: as little ns she naticed Mrs, Foggs r0- 
mark on bo new {eucers eprynces She had an ides, and 
xae in a bury to air it. € Major Dancombe she ropieated. 
“Could hë'Leÿ the children in fres 1£ he liked P” 

“Corrnly, honey! Hu Laë Co faà' word in all tlte ou. 
ty. Nobodÿ dar’ say Lis sous his own ‘loss he lots ‘en, 
“Lerd! how long ? how long?” 

“1 am very rell acquainteQ with Major Dunéorubes” 
vushed on Kléa, with an important air, “And you may be 
sure, Mrs. Poug, lat TL speak to him abont your grand- 
children, Good-morning P' 

She was out of bxauth when shé overtoulc hor istor. Bea 
Lad valked fast purposely to make tho others ru, loyal 
Das having loftered behiud with Flen, 

SL sLonld think ou be shamed of vourelf, stoppin® to 
tale with poor white folk ‘long the rond conueutei the 
elder sister, 

Fles suiled mysterionsly. 1 had business with Mre, 
ogg.” 

“Enelness! Well, T never! 
with tab kind, he better.” 

“Mrs, Fogg is not a bad woman, Ben,” said Jflea, serions 
1 #Whon you ask how she is,she always save, < Protte 
well thauk God” just Tike Mre, Elton in Anna Eose. À 
Ehink ghe is a very plous pérsun, and it is 19% ber fauls Chat 
she is poor. Latopped in the pare once when Àt was rain- 
ing and she talkud a grons deal about fhe trouble sie Lud 
ad, und Low muel she jrayed, and 80 on. TF1 could, l'A 
Le a benefaetor to poople like tab. 

I think somcéhmes yon ain't got the séuse you were 
Loin with, Flea Urigsby. The idea d yon bonefaoling any 
thing or auyuody ?” 

Less suiilé vas 66 mor mysturions. In her gleo over 
her now gobeme sde squeezeil Déo's arm 

# You wait and 866! We know—dont we, Dee? 

os, airer-r {9 sui Des, stontly 

"Tle prospectivo benéfactress was sl ewrelling with her 
secret srhen {hey acrived at the sehool-hense, The boya rat 
on one silo of the roum, tue girls nn the other, à narrow 
sisle separating thom. Dee dropped iuto a aout nenr the 
door; the girls walled well forward and took places clusg 
50 the aise, Three minutes aforward the forcher ape 
peaced in the doorway, and Major Duncombe with bite 
Whispers and shufliug ceased inatantiy; all oyes wers 
Bxod upon tbe two gentlemeu as thoy went np te the top 
S£ Ehe room, turaing there 60 face Le school It vas all 
quite proper and digided,until the Major, having motioned 


# Como 


The less pou have to da 
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New York, March 25th, 1896. 
#46 & 48 E. Houston Str. 
Prof. Wm. A. Anthony, 
#5 Beekman Str., 
N. Y. City. 
My dear Prof. Anthony: - 


Your letter of March 24th has been duly received. | am glad were pleased with the pictures. 1 
should have stated that the distances were from 20 to 24 inches with exposures of from 5 to 15 
minutes. 


In regard to reflection by tube, glass or copper, as | told you the other day while 1 performed the 
experiment, the test did not seem to me anything like as conclusive as the experiment | published 
in the Electrical Review, number before last. | now see that you are right, and the field should be 
uniform at the end of the tube. The first experiment did not show that, but showed a luminous 
circle near the edge on one side. The increased effect inside of the tubular space might have been 
due, | thought, to the fact that the space outside of the tube was less acted upon. It was only later, 
after | conclusively demonstrated the reflection, that | hit upon the plan of using one and same 
plate in a number of experiments. 


Since | have demonstrated the reflection it was easy to magnify the effects upon the plate and | am 
getting some interestin{sic] results. 


1 do not think that Prof. J. J. Thomson's experiment, as he published it, is conclusive. He is very 
likely working with inadequate apparatus and might not have been able to detect anything. I think, 
however, that even if he should have had an apparatus capable of producing the effect, it would 
still not be conclusive; but this would lead me too far. 


Your suggestion as to putting the plate in a separate vacuum might lead to some interesting 
revelation. | will keep it in mind, and if | can find time 1 will try it. 


Sincerely yours, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, Feb. 24 - 1897 


Mr. Nikola Tesla; 
Dear Sir, 


We send you a small sample screen made from our Non Phosphorescent Crystals which think is a 
great improvement in the Calcium Tungstate so much in use. We will send you a Fluoroscope (gratis) 
made from the same material if you will kindly let us know what size you prefer, as we should like you 
to give our Fluoroscopes a thorough trial. 


We do this without in any way soliciting you to give us a testimonial regarding them: other than that 
you would naturally make regarding anything you found superior for any special use. If you find our 
screens are better than most others in the market, naturally you would so refer to them and more we 
do not ask or expect. 


Trusting you will let us send you one our Fluoroscopes, We are, Very truly yours, 
Spring Park Laboratory, Mr. T. B. Kinraide 


New York, Feb. 25th, 1897. 
#46 & 48 E. Houston Str. 
Mr. T. B. Kinraid, 
38 Spring Park Ave., 
Jamaica Plain, Mass. 


My Dear Sir: - 
Your letter of Feb. 24th has been received. 


Lam naturally interested in every advance and am ready to acknowledge the merit of those, 
whom, in my honest opinion, it is due. But it has been my principle not to make any public 
statements for commercial use, even of my very best friends. If, however, you have any screens 
which you think are better than the old ones, kindly send me one and let me pay for it as every 
other of your customers does. Only on such condition could | possibly accept one. 


1 shall be much obliged for any attention you will devote to the matter. 
Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, March 15 - 1897 


Mr. Nikola Tesla 
46 Houston St. 


Boston Mass. 
Dear Sir: 


We forward you today one of our Non Phosphorescent Fluoroscopes which we think upon trial 
you will find much superior to the Calcium Tungstate Crystals in general use as there is no 
phosphorescence to obscure or dim the images and the definition of the object is so much more clear 
and sharp. 


We appreciate your attitude when you say that you never make any public statements for commercial 
use even for your best friends. We did not expect or ask you to anything of the kind and fear we but 
poorly express ourselves if our communication was open to that interpretation. 


However, we send you the fluoroscope which you can submit to test and comparison with any others. 
We should be glad to give you as a token of our appreciation of the original work you have done: but 
if you insist on paying for it only do so after you find it is something you want. 


Very truly yours, 
Spring Park Laboratory 
Mr. T. B. Kinraide 

K 


New York, March 21rst, 1897 
#46 & 48 E. Houston Str. 
Spring Park Laboratory, 
#38 Park Avenue, 
Jamaica Plain, Mass. 


Gentlemen: - 

Your favor of March 15th has been received. Your Roentgen screen has also reached me and 1 
have found it satisfactory. | do not like to comment upon its merits in comparison with others and 
only wish to say that | will retain it. Kindly mail me the bill at your earliest convenience. 

In examining the screen | have noted that you have utilized some suggestions. | am not saying this 
in any critical spirit, on the contrary, | am glad you have done so and you are welcome to any 
advantage which may result to you therefrom. 


Should you have any new phosphorescent material | wish you will send me some for trial. 


Believe me to be, 
Yours very truly, 


New York, June 6th, 1897. 


#46 & 48 E. Houston Str. 
Spring Park Laboratory, 


Jamaica Plain, Mass. 


Gentlemen: - 
l'have up to this moment received no bill for the fluoroscope forwarded to me some time ago. 
As | cannot possibly retain it unless you allow me to pay for it as any other customer would, | would 


beg you to forward me the bill with the least possible delay. 


I have been satisfied with its performance and, although there are at present better screens in the 
market, | am using it still. 


Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, June 7 - 1897 


Mr. N. Tesla 
46 Houston St. 
New York, N.Y. 


Dear Sir 


Enclosed find bill for the fluoroscope as per your request. We are getting out a new fluoroscope, 
With detachable screen of a new and improved salt, mounted in Mahogany, and we are waiting to 
have them finished intending to send you one and allow you to choose which you would prefer to 
keep before bill you. However, the exchange can be made at any time? 


Very truly yours, 
Spring Park Laboratory 
K 


New York, Nov. 6th, 1897. 
#46 & 48 E. Houston Str. 


TO WHOM IT MAY CONCERN: 


This is to certify that Mr. B. Hiergesell has been in my employ for six years. 1 have found him to be 
an honest and diligent workman. 


New York, Sep. 26th, 1898. 
#46 & 48 E. Houston Str. 


Mr. E. L. Ovington, 
29 Cortlandt Str., 
New York City. 
Dear Sir: - 


l'have already delivered three lectures on high potential high frequency currents, as this the 
number of all good things. 


As 1 do not know anything of post mortem arrangements, | cannot supply the necessary 
information. 


Yours very truly, 


4 Newcastle Court, 
Boston, Mass. 
Mr. Nikola Tesla, 
New York City. 
Dear Sir: - 


The writer would appreciate a copy of your circular, the front page of which is reproduced in 
fac-simile in the Electrical World and Engineer of February 6, 1904. 


The writer remembers with pleasure meeting you in your old laboratory at 46 East Houstan[sic] 
Street some few years ago. 


Yours truly, 
Earle L. Ovington 


Dictated. 
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The Annual Dinner of the American Institute of 
Electrical Engineers. 


The annual dinner of the American Institute of Electrical Engi- 
neers will be held in the main ball room of the Waldorf-Astoria, 
New York City, Thursday, February 11, 1904, at 7 P.M, precisely. 
The guest of honor will be Mr. Thomas Alva Edison, and it is 
expected that an opportunity will be given to meet Mr. Edison at 
an informal reception, at half-past 6. This dinner will commemorate 
the twenty-ffth anniversary of the intro- 
duction of the incandescent lamp, and will 
also celebrate Mr. Edison's birthday. Upon 
this oceasion will also be presented the deed 
of gift of the Edison Medal Association, 
which has raised a fund of several thou- 
sand dollars. 

The following guests have accepted invi- 

tations: Mr. Ambrose Swasey, president 
American Society of Mechanical Engineers; 
Dr. A. R. Ledoux, president American In- 
stitute of Mining Engineers; Col. Robert 
Clowry, president Western Union Telegraph 
Company ; Mr. George G. Ward, vice-presi 
dent and manager Commercial Cable Com- 
pany; Mr. W. H. Baker, vice-president 
Postal Telegraph Cable Company: Mr 
John Fritz, founder Bethlehem Steel & Iron 
Works; Mr. W. H. Fletcher, president En- 
gineers’ Club; Mr. A. B. Chandler, presi- 
dent Postal Telegraph-Cable Company. 

Autographed souvenir menus have been 
prepared containing a colored photogravure 
of Mr, Edison and two original poems pre. 
pared by Mr. R. R. Bowker. The exercises 
will be as follows:  Salutatory address by 
President B. J. Arnold; presentation of the 
medal fund and deed of gift by Mr. Samuel 
Insull, chairman of the Edison Medal As- 
sociation; acceptance of same on behalf of 
the Institute by Dr. À. E. Kennelly, of Har- 
vard University, past president ; address on 
behalf of the colleges and universities by 
Prof. Cyrus F. Brackett, of Princeton Uni 
versity; address on behalf of the Assoc: 
tion of Edison Illuminating Companies by 
President J. B. MeCall; address on behalf 
of the National Electric Light Association 
by President Charles L. Edgar. 

Mr. Edison has flatly declined to speak, 
but in response to the toast in his honor has 

greed to send from the table a telegrapl 

cknowledgment. It is a great many years 

since he used the key. He will use one of 
the original quad sets built by him for, and 
loaned by the Western Union Telegraph 
Company. The message will be received in 
the banquet hall on a Postal quad of latest 
date by President A. B. Chandler, of the 
Postal Telegraph Cable Company, and will 
then be read to the audience. These ar- 
rangements are in the hands of Mr. C. P. 
Bruch, assistant general manager of the Postal system, 
Barclay, chief engineer of he Western Union system. 
special cable messages and telegrams will also be received at the 
same time. 

The seating arrangements provide for the accommodation of eight 
persons at each table. Orders for seats should be sent in at 
once and should be accompanied by cash or check, payable to 
Mr. Ralph W. Pope, secretary. Price of tickets, without wine 
Gentlemen, $7; ladies, $s; admission to galleries, $r. In order to 
secure accommodation, responses should reach Mr. Pope not later 
than February 9, 1904, 05 Liberty Street, New York. Mr. Arthur 
Williams, chairman of the committee on decorations, has made elab- 
orate preparations for omamenting and illuminating the, ball room, 
and the effect will be very pretty and appropriate. 


md Mr. J. C. 
À number of 
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PAGE FROM CIRCULAR SHOWE 


Voz. XLIII, No. 6. 


A Striking Tesla Manifesto. 

We reproduce herewith in slightly reduced fac-simile the first page 
of a four-page cireular which has been issued this week by Mr 
Nikola Tesla in a large square envelope bearing a large red wax 
seal with the initials, “N. T." At the back of the page which we 
reproduce is given a list of 93 patents issued in this country to Mr, 
Tesla. The fourth page is blank. The third page has a little vignette 
of Niagara Falls and is devoted to quotations from various utter- 
ances of Mr. Tesla. The first of these is from his lecture delivered 
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SLA TOWER, WARDENCLIFFF, LONG ISLAND 


in 1893 before the Franklin Institute and the National Electric 
Light Association, as 10 transmission of intelligible signals and 
power 10 any distance without the use of wires. The second quota- 
ion is from his article on the problem of increasing human energy, 
which appeared in the Century Magazine in June, 1900, dealing with 
he same subject. - The third item quotes from his patents, 
nd 649621, dealing with the transmission of electrical 
any quantity 10 any distance, with transmitting and receiv- 
ing apparatus movable as in ships or ballons. The cireular is an 
extremely interesting one. It is most sumptuously got up on vellum 
paper and altogether constitutes a manifesto worthy of the original 
genius issuing it. Ie is to be gathered from the cireular that Mr. 
Tesla proposes to enter the field of consulting engineership, in which 
he already has enjoyed an extensive connection here and abroad. 


“In connection with cts and the 
# ® * transmission Of energy over a single conductor, 
++] would say à few words on à subject wbich 
constantiy fils my thoughts, and which concerns the 
welfare of all. mean msmission of intelligible 
signals or, perbap 10 any distance without 
the use of wires. 1 am hecoming dily more convinced 
offhe practicabiity of {he scheme; and though À know 
full well that the great majority 6f scientific men will 
not believe {hat such results can be practically and im 
mediately realized, yet 1 think that all consider the 
developments in recent years by à numivr of workers 
10 have been such as to encourage thought and éxperi- 
ment in this direction. My conviction has grown so 
Strong that 1 no longer look upon {his plan of energy 
or intelligence transmission as à mere theoretical poss 
bility, but as a serious problem in electrical engineering, 
which must be carried out some day. * + * In fact, 
What is there against the carrying out of such a scheme } 
We now know hat electric vibration may be transmitted 
through 4 single conductor. Why, then, not try to 
avail ourselves of the earth for this purpose ? * +» 
Théoretically, it could not require a great amount of. 
energy 10 produce à disturbance perceptible at great 
distance, or even all over the surface of the globe. ! 
think that, beyond doubt, it is possible (o operate 
electrical devices in a city, through the ground or 
pipe system, by, resonance from an electrical oscillator 
located at à central point. But the practical solution 
of this problem would be of incomparably. smaller 
benefit 4o man than the realiz a 
‘transmitting intelligence or, perhaps power, to any dis- 
tance through he re environing medium. Proper 
apparatus must first be produced, by means of which 
Ahe problem can be attacked, and 1 have devoted much 
hought 0 this subject 1 am firmly convinced that t 
one, and hope that we shall live to see it 
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Elecirical effects of any desired character and of. 
intensities undreamed of before are now easily produce 
by perfected apparatus of this kind + L have 
Produced electrical discharges, the actual path of which, 
from end to end, was probably more than one hune 
dred feet long ; but it would not be difficult fo rich 
lengihs one hundred times as great. 1 have produced 
lecrical movements occurring at the rale of approx 
imatelÿ one hundred thousand horse-power, but rates 
of one, five, or ten million horse-power are easily 
pracicable. In these experiments effects were devél- 
oped incomparably greater than anÿ ever produced 
by human agencies, and yet these results are butan 
embryo of wat is fo be. That communication with 
‘out wires to any point of the globe is practicable with 
such apparatus Would need no demonstration, but 
through a discovery 1 made 1 obtained afsoluts 


earth has repled._ In pluce Of an echo 1 have obtained 


UNITED STATES PATENTS GRANTED TO NIKOLA TESLA 


334,823 
335,786 
355,787 
336,961 
336,962 
350,704 
359748 
381,968 


381,969 


390,820. 
396,121 
401,520 
405,858 
405,859 
406,968 
416,192 
416,193 
416,194 
416,195 
417,704 


447,920 
454,622 
455,067, 
455,068 
455,069) 
459,772 
462418 
464,666) 


487,796 
511,559 
511,560 
suis 


514,972 
514,973 
517,900 
524,426 
555,100 
568,176 
568,177 
568,178 
568,179 
568,180) 
577,670 
577,671 
583,953 
593,138 


609,250 
609,251 
611,749 
615,735 
613,809 
645,576 
649,621 
11,865 
‘685,012 
‘685,953 
685,954 
685,955 
685,956 
685,957 
685,958 
188 


Excerpts from Leland Anderson Collection on Nikola Tesla 
Detre Library and Archives, Senator John Heinz History Center 


OVINGTON MANUFACTURING COMPANY 
METROPOLITAN BUILDING, 1 MADISON AVENUE 
NEW YORK CITY 


Ovington 
ELECTRO-THERAPEUTIC 
APPARATUS 


TELEPHONE CONNECTION 


April 12th, 1906. 

Mr. Nikola Tesla, Waldorf Astoria, 
New York. 

WHOLE TESLE 

Dear Sir:- 


The writer has learned that you contemplate putting on the market, shortly high frequency 
apparatus for X-Ray and therapeutic purposes. We make a specialty of High Frequency machines, 
and write to ask whether you would be open to a proposition whereby our Company should 
undertake the selling, or perhaps the selling and manufacture, of your machine. The writer had the 
pleasure of meeting you some years ago at your laboratory, #46 East Houston Street, and he 
should like to have the pleasure of renewing the acquaintance. If you are in the neighborhood of 
the Metropolitan Building, | should be glad to see you at any time, or if you will make an 
appointment with me, | shall be pleased to call upon you. 


Yours very truly, 
OVINGTON MANUFACTURING COMPANY. 


ELO-N. 
Earle L. Ovington, President 


Copy. 


TESLA LABORATORY, 
Wardenclyffe, Long Island, N. Y. 
April 23, 1906. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City, N. Y. 


Gentlemen: - 


Your letter of April 12" addressed to Mr. Nikola Tesla was duly received, but he was unable to 
reply as he had been afflicted with a bad cold since sometime. 


He instructs me to write you that he would be very interested to receive a definite 
propositions from you. Will you not be kind enough to send him also copies of your catalogue 
illustrating the articles you manufacture and copies of your patent specifications covering the 
same, to his above address. 


Yours very truly, 


130 W 84 St 
New York 
Mar 25, 1910. 


Mr. Nikola Tesla, 
Waldorf Astoria, 
N.Y. 
Dear Sir: - 

l am going to Boston where | am equipping a small laboratory to carry on some research 
work. As | leave in a few days | write to ask if you will make an appointment with me to discuss a 
certain matter before | go. | have phoned several times but you have been out. 

You may perhaps have heard of my lectures on high frequency at various electric shows. 


Looking forward to meeting you with great pleasure, | am, 


Very truly yours, 
Earle L. Ovington 


165 Broadway, New York, 
March 26, 1910. 


Earle L. Ovington, Esq., 
130 W. 84% St. 
New York, N. Y. 
Dear Sir: 
Replying to your favor of March 25°" just received, | wish to say that | will be glad to see you 
at your convenience, if you will call at this office. Your telephone messages have been transmitted 


to me but | was unable to call you up for want of time. 


Yours very truly, 


FREDERICK F. STRONG, M. D. 
ELECTRO-THERAPEUTICS, 
AND PATHOLOGICAL EXAMINATIONS. 
BOSTON, MASS. 


176 Huntington Ave. Sept 27.1898. 


Mr Nikola Tesla, - 
New York City. 


My Dear Sir,- 


Ltrust you will pardon the liberty | take in writing to you, but | am very anxious to have your 
opinion in regard to certain matters. For the past three years | have been engaged in a clinical 
study of the Tesla High-frequency currents in their application to the treatment of disease. Apostoli 
and D'Arsonval have done some work in this line with very remarkable results, especially in 
rheumatic conditions. Their current was derived from a Tesla coil excited by the discharge of a 
static machine with suitable condensers. They employed a current capable of giving a spark of from 
1 to 2 cmin air. My researches have differed, in that | have employed an apparatus of my own 
design, consisting of a large transformer, condenser in oil, and Tesla coil, the spark gap being a 
revolving metal plate studded with wings which move past a stationary ball. | employ a 104 valt 
incandescent current, and obtain a spark about 6 in long from my Tesla coil. 


l'have recently seen a machine of a novel character, and have made one like it. It is the best “X-Ray 
machine” | ever say, and | am anxious to know whether it would have a similar therapeutic effect 
to the machine that | have been using. À patent has been applied for on the apparatus, and 
should be glad to have your opinion as to whether there is anything patentable about it. It consists 
of a small spark coil wound with a pound or two of No 20 wire: this is in two sections: the extreme 
ends of the sections are connected directly to the 110 v direct incandescent current, while the two 
inner ends of the sections are attached to an Interrupting device consisting of an eccentric iron disc 
which is made to revolve by the magnetism of the core of the coil. This disc bears two studs which 
come in contact with a short bar, which, when at rest, is held in contact with a post provided with a 
platinum terminal. This contact is broken every time a stud hits the end of the bar. The coil ends 
are connected, one to the spring bar, and one to the post. The current is broken in such a manner 
that the iron disc revolves rapidly on the principal of a simple motor. A mica condenser is 
connected around the break to absorb the current generated by the self-induction of the coil. This 
condenser is provided with a discharging circuit consisting of a Tesla primary formed by 5 layers of 
copper foil 1 inch in width: the coil being 1 foot in diameter. À spark gap is included in the circuit 
consisting of two copper plates a short distance apart. 


The Tesla secondary consists of a disc 1 foot in diam, and a quarter of an inch thick, and is formed 
of a pound of no.36 wound and embedded in paraffin. The spark coil draws half an ampere and the 
Tesla coil gives sparks six inches long. To me the idea was entirely new, and | should be glad to 
know if it is patentable. The current in the Tesla coil is uni-directional, and the sparks are 
synchronous with the breaks of the spark coil circuit. The current is harmless: one can draw six 
inch sparks from the positive pole without injury, while scarcely any spark can be drawn from the 
negative terminal. The makers claim that it gives an oscillating high-frequency current, but it 


seems to me that the frequency is the same as the number of breaks in the spark coil circuit. 
Passing the hand in front of a Crookes tube excited by the machine gives a succession of images, as 
is the case with an ordinary Rhumkorff, and this suggests to me that the frequency is low. Will you 
kindly give me your opinion on the following points. 


What has been your experience in regard to the curative power of high-frequency currents? 
What are the requirements of such a current, in order to be of value medically? 


Would the above-described machine give therapeutic results similar to those given by an 
alternating machine, such as the one 1 have described as having use for medical purposes? 


If the apparatus just described a true high-frequency coll, or am I right in supposing the frequency 
to be low? (the voltage of the current used to charge the condenser is only 3000) 


If you can find time to answer these questions you will confer a great favor upon me, and aid me 
greatly in my researches. 1 trust | may have the honor of meeting you personally at some future 
time. Trusting that you will pardon me for my freedom in asking for Information and trusting that | 
may hear from you soon, | remain 


Very respectfully, 
Frederick F. Strong 
#176 Huntington Ave Boston 
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New York, Oct. 4", 1898. 
#46 & 48 E. Houston Str. 


Mr. Frederick F. Strong, M. D. 
176 Huntington Ave. 
Boston, Mass. 


Dear Sir: - 
Your favor of Sep. 27° has been duly received and contents noted. 


1 do not see any patentable feature in the arrangement shown in your sketch. There is a self- 
induction coil provided to charge a condenser, and the later discharges through the primary of an 
induction coil, a scheme which is now well known. As to the mechanical details of the break, they 
are likewise not novel. 


The coil would be very much improved by doing away with the spark gap, in which there is 
necessarily a certain amount of energy consumed. 


I cannot give you any idea of frequency, as | do not know the capacity of the condenser and 
the self-induction of the primary coil, through which it discharges. It might be from, say, twenty to 
two or three hundred thousand per second. What you see there when moving the hand in the 
light of a vacuum tube, are the fundamental interruptions of the break, but each of these may 
again consist of a great number of superimposed and quick vibrations. It is evident, however, that 
since there is a spark gap in the path of the condenser current, these vibrations die out very quickly 
and their effect is very small. 


Although I have experimented a great deal with high frequency currents, | could tell you little as 
to their effect upon the body from the standpoint of a physician. In a paper which | have 
forwarded to the recent meeting of the Electro-Therapeutic Society | have dwelt on the subject, 
and you might find in what | have said one or two items of interest. 


The currents obtained from the machine you to are very sudden, and 1 should say that they 
would be less suitable for certain electro-therapeutic uses than a machine giving sinusoidal 
currents; at least, it is generally believed the latter currents are preferred for medical purposes. | 
do not know exactly how that idea originated, but 1 think it is very likely that it followed from the 
observation early made, that a greater number of energy can be passed through the body of a 
patient when the currents are harmonically varying than when they are sudden. 


In connection with the subject it may interest you to know that | am just bringing out 
instruments of a greatly improved design which will, in all probability, fill a much needed want. | 
hope that soon you will be able to procure such an instrument, if you so desire, and I have no 
doubt that you will be satisfied with its performance. 


Yours very truly, 


The Electrical Engineer. 
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High Frequency Oscillators for Electro-therapeutic 
and Other Purposes." 
BY NIROLA TESLA 

SÔME theoretical posibilities ofered Ly eurrems of very 
high frequency and observations which 1 casually made 
while pursuing experiments with alternating currents, as well 
as the simulating infuence of the work of Hertz and of views 
beldiy put orth by Oliver Lodge, determined me some time 
during 1889 to enter a systematic investigation of high fre. 
uuency phenomena, and the results soon resched were such 25 
La justify further efforts towards providing the Inboratory witli 
€ means lor carrying an the research in this particnlar 
eld, which has proved isell s0 fruitful since. As à consequence 
akernators of special design were constructed and various ar- 
rangements or converting ordinary into high frequency cur- 
rents perfected, both of which were duiy describe and are now 

1 nssume—faimiliar. 

One of the early observed and remarkable features of the 
high frequency currents, and one which was chiefñy of interest 
the hhysician, was their apparent harmlessness wltich made 
it possible to pass relatively great amounts of electrical energy 
through the body of a person without causing pain or serious 
discomfert. This peculiarity which, together with other mostiy 
nnlooked-for properties of these currents L had the honor to 
bring to the attention of scientific men first in an article in a 
technical journal in February, 1891, and in subsequent contri- 
Lutions to scientific societies, made it at once evident, that these 
currents would lend themselves particularly to clectro-thera- 
pentie uses , 

Wih regard to the electrical actions in general, and by ar 
slogy, it was reasonable to infer that the physiological effects. 
however complex, might be resolved in three classes. First the 
statical, that is, such as are chiefiy dependent on the magnitude 
of electrieal potential; second, the dyamical, that is, those 
principally dependent on the quality of electrical movement or 
current's srength through the body, and third, effects of a 
distinct nature due to electrical waves or oscillations, that is, 
impulses in which the electrical energy is alternately passing 
in more or less rapid succession through the statie and dynamic 
iorms. 

Mest generally in practice these different actions are eu- 
existent, but by a suitable selection of apparatus and observance 
of conditions the experimenter may make one or other of these 
effects predominate. Thus he may pass through the body, or 
any part of the same, eurrente of comparatively large volume 
under a small-electrical pressure, or he may subject the body 
to a high electrical pressure while the current Îs negligibly 
small, or he may put the patient under the infuence of elec- 
trieal waves transmitted, if desired, at considérable distaner 
through space. à 

While it remained for the physician to investigate the specific 
actions on the organism and indicate proper methods of treat- 
ment, she various ways of applying these currents to the body 
of a patient suggested themselves readily £0 the electrician, 

As one cannot be too clesr in describing 2 subject, a dis- 
grammatic illustration of the several modes of connecting the 
circuits which 1 will enumerate, though obvious for the mr 
jority, is deemed of advantage. 

The first and simplest method of applying the currents was 
10 connect the body of the patient to two points of the gene- 
rator, be it a dyaamo or induetion coil. Fig. 1 is intended to 
illustrate this case. The.alternator G may be ane giving from 
Éve to ten thousand complete vibrations per second, this number 
being still within the limit of practicability. The clectromotive 
force—as measured by à hot wire instrument—may be from ffty 
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to one hundreë vults. ‘To cnable strong currents to be passe 


through the tissues, the terminals T T, which serve to establish 
contact with the patient's body should, of course, be oi large 
area, and covered with cloth saturated with a solution of clec- 
trolyte harmless to the skin, or else the contacts are made by 
immersion. The regulation of the currents is best effected by 
means of an insulating trongh À provided with two metal 
terminals T* T' of considerable suriace, one of which, at least 
should be movable.: The trough is flled with water, and an, 
clectrolytie solution is added 10 the same, until a degree oi con- 
ductivity is obtained suitable for the experiments. 

When it is desired to use small currents of high tension, à 
secondary coil is resorted to, as illustrated in Fig. 2 IL have 

und it from the outset convenient to make a departure from 
the ordinary ways of winding the coils with a considerable 
number of small turns. For many reasons the physician will 
find it better to provide a large hoop H of not less than, say 
three feet in dinmeter and prelerably more, and to wind upon 
it a few tuens af stout enble P. The secondary cnil S is easily 
prepared by taking then wnnden hope h hand jai 
with St cardboard. Une single Her 
and not too thin at that, will be generally sui 
of turns necessary Îor the particular use for which the coil is 
intended being easily ascertained by a few trials. Two plates 
of large suriace, lorming an adjustable condenser, muy be useil 
for the purpose of synchroniring the secondary with the prima 
cireuit, but this is generally not necessary. In this manner à 
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FIGS. 1,2, 8 AND 4. 


and one which cannot be easily injured. 
be found in the perfect 
regulation which is efected merely by altering the distance 
between the primary and secondary, for which adjustment pro- 
vision should be made, and, furthermore, in the occurrence of 
harmonies which are more proncunced in such large coils of 
thick wire, situated at some distance from the primary. 

The preceding arrangements may aleo he sed with alternat 
in or interrupteut peculiar 
properties of high frequency currents make it possible to apply 
the latter in ways entirely impracticable with the former. 

One of the prominent characteristies of high frequency or, 
to be more general. of rapidiy varying currents, is that th 
pass with dificulty through stout conductors of high sell-induc- 
tion. So great is the obstruction which sell-induction offers to 
their passage that it was found practiable, at shown in the 
early experiments to which reference has been made, to main- 
tain differences of potential of many thousands of volts between 
two points—not more than a few inches apart—of à thick cop- 
per bar of inappreciable resistance. This observation maturally 
suggested the disposition illustrated ih Fig. 3. The source nf 
high frequency impulses is in this instance à familiar type of 
transformer which may be supplied from à generator G of or- 
dinary direct or alternating currents. The transformer com- 
prises a primary P, a secondary S, two condensers C C which 
are joined in series, a loop or coil of very thick wire L and a 
cirevit interrupting device o break b. The currents are derived 


cheap coil is obtained, 
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from the loop L by two contacts € <’, one or both of which are 
capable of displacement along the wire L. By varying the dis- 
tance between these contacts, any difference of potential, from 
3 iew volts to many thousands, is readily obtained on the termm- 
inals or handles T T. This mode oi using the currents is en- 
ürely sale and particularly convenient, but it requires à very 
unilorm working of the break b employed for charging and 
discharging the condenser. 

Another equally remarkable feature of high frequency im- 
puises was found in the facility with which they are transmitied 
through condensers, moderate electromotive lorces and very 
small capacities being required to enable currents of consider- 
able volume to pass, This observation made it practicable to 
resort 16 a plan such as indicated in Fig. 4 Here the connec- 
tions are similar 10 those shown in the preceding case, except 
that the condensers C C are joined in parallel. This lowers the 
frequency of the eurrents, but has the advantage of allowing 
the workiig with a much smaller difference of potential on the 
era : Singe the atter is lie chef ile 
af expense ol such apparatus and since its price rapidiy in- 
creases with the number of turns required, the experimenter will 
find it generally cheaper to make à sacrifice in.the frequency, 
which, however, will be high enough for most purposes, How- 
ever, he only needs to reduce proportionately the number of 
turns or the length of primary p to obtain the same frequency 
as bejore, but the economy of transformation will 0e somewliut 


reduced in su doing and the break b will require more attention. 
The secondary S® of the high frenuency coil has two metal 
plates & tof considerable surface connected to its terminals, 

the current for use is derived from two similar plates tt 
proxinity Lo the former, Both the tension and volume of the 
currents taken from terminals T T may be easily regulated and 
in a continuous manner by simply varying the distance between 
the two pair of plates t & and L ! respectively. 

A facility is also afforded in this disposition for raising or low 
ering the potential of one of the terminals T, irrespective of 
the changes produced on the other terwinal.this making it 
possible to eause a stronger action on one er other part of 
the patient's body. 

The physician may find it lor some or other reason conve- 
nient 10 modify the arrangements in Figs. 2, 3 and 4 by con- 
nccting one terminal of the high frequency source 10 the ground. 
The effects will be in most respects the same, but certain pecu- 
liarities will be noted in each case. When à ground connection 
is made it may be of some consequence which of the terminals 
of the secondary is connected to the ground, as in high fre- 
quency discharges the impulses of one direction are generally 
prepunderating, 

Among the various noteworthy features of these currents 
there is One which Jends itseli espccially to many valuable uses. 
At is the facility which they afford for conveying large amounts 
of electrical energy to a body entirely insulated in space. The 
practiability of this method of energy transmission, which 15 
Already receiving uselul applications and promises Lo become vf 
great importance in the near future, has helped to dispel the old 
notion assuming the necessity of à return circuit for tbe con- 
veyance of electrical energy in any considerable amount. With 
novel appliances we are enabled to pass through a wire, entirely 
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convey through the 
body. This me 

jeal treatment aÿ,vars 10 me to offer the greatest possibils 

the hands of the physician. The effects produced in this mu 
possess features entirely distinet from those 

currents are applied in any of the before mentioned or sir 
ways. 

The cireuit connections as usually made are illustrated schem- 
atically in Fig. 5, which, with reference to the diagrams belore 
shown, is seli-expianatory. The condensers C C, connected in 
series, are prelerably charged by a step-up transformer, but à 
bigh frequency alternator, static machine, or 2 direct current 
generator, if ie be of suficiently high tension to enable the use 
of small condensers, may be used with more or less success. The 
primary p, through which the high frequency discharges of the 
condensers are passed, consists of very few turns of cable of 
as low resistance as possible, and the secondary s, preierably 
a so auée front Lie priitary Lu iicilitate free uscillation, 
has one of its ends—that js the one which is nearer to the pri 
mary—<connected to the ground, while the other end leads to 
an insulated terminal T, with which the body of the patient 15 
connected. It is of importance in this case to establish syn- 
chronism between the oscillations in the primary and secon- 
dary circuits p and s respectively. This will be as a rule best 
cfictted by varying the sell-induction of the cireuit includink 
the primary loop or oil p, for which purpose an aéjustable 
sell-induetion e is provided; but in cases when the electro- 
motive force of the generator is exceptiomally high, as when 
à static machine is used and à condenser consisting ‘of merely 
two plates offers sufficient capacity, it will be Simpler to attain 
the same object by varying the distance of the plates. 

The primary and secondary oscillations being in close syn 
chronism, the points of highest potential will be on à part oi 
terminal T, and the consumption of energy will oceur chicfiy 
there. The attachment of the patients body to the terminal 
will in most cases very materially affect the period of oscillation 
in the secondary, making it longer, and à readjustment of the 
primary circuit Will have to be made in each case to suit the 
capacity of the body connected with terminal T._ Synchronism 


should always be preserved, and the intensity of the action 
varied Ly moving the secondary coil to or from the primary. 


as may be desired. I know of no method which would make 
it possible Lo subject the human body Lo such excessive elec. 
Irital pressures as are practiesble with Lhis, or of one which 
would enable the conveying to and giving of from the body 
without serious injury amounts of electrical energy approximat- 
ing eve in a remote degree those which are entirely practicable 
when this manner of applying the energy is resorted Lu. This 
is evidently due to the fact that the action is chicy superfcial, 
the largest possible section being offered 10 the transfer of the 
current, or, to say more correcily, of the energy. With a very 
rapidiy and smootkly working break 1 would not think it im- 
possible 10 convey to the body of à person and 10 give of into 
the space energy at the rate of several horse power with im- 
punity, while a small part of this amount applied in other ways 
coulé not fil to produce injury. 

“When a person is subjected to the action of such à eoil, the 
proper adjusiments being carefully observed, luminous streams 
are seen in the dark isswing from all parts of the body. These 
streams are short and of delicate texture when the number of 
breaks is very great and the action of the device b (Fig. &) 
iree of any irregularities, but when the number of breaks is 
small or the action of the device imperiect, long and noisy 
gtreams appear which cause some discomfort. The physio= 
logical effects produced with apparatus of this kind may be 
graduated from a hardiy perceptible action when the secondary 
is at à great distance from the primary, to a most violent one 
when both coils are placed at a small distance. In the later 
case only a few seconds are suffcient to cause a feeling of 
warmth all over the body, and soon after the person perspires 
irecly. 1 have repeatedly, in demonstrations to friends, ex- 
posed myself longer to the action of the oscillations, and each 
time, after the lapse of an hour or 50, an immense fatigue, of 
which it is difficult to give an idea, would take hold of me. It 
was greater than 1 experienced on some oceasions after the 
most straining and prolonged bodily exertion. 1 could scarcely 
make a step and could keep the eyes open only with the greatest 
dificuky. 1 siept soundiy afterward, and the after-efect was 
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certainly beneñcial, but the medicine was manifestiy too strong 
to be used frequentiy. 

One should be cautious in performing such experiments for 
more than one reason. Ât or near the surface of the skin, where 
the most intente action takes place, various chemical products 
ge formed, the chief being ozone and nitrogen compounds, 
The former is itself very destructive, this feature being illustrated 
by the fact that the rubber inslation of à wire is destroyed so 
quickly as to make the use of such insulation entirely imprac- 

able. The compounds of nitrogen, when moisture is prese: 
consists largely of nitric acid which might, by excessive appl 
sation, prove hurtlul to the skin. So far, À have not noted in 
juries which could be traced directly to this cause, though on 
several occasions burns were produced in all respects simil. 
10 those which were later observed and attributed 10 the Rôntgen 
rays, This view is seemingly being abandened, having not 
been substantiated by experimental facts, and 50 iso is the no 
tion that these rays are transverse vibrations, But while inves- 
tigation is being turned in what appears to be the right direc- 
tion, .scientific men are still at sea. This state of things impedes 
the progress of the physicist in these new regions and makes 
the already hard task of the physician still more difficult and 
uncertain 

One or two observations made’ while pursuing experiments 
with the apparatus described might be found as déserving men 
tion here, As belore stated, when the oscillations in the primary 
end secondary cirueits are in synchronism, the points of highest 
potential are on some portion of the terminal T. The syn- 
Chronism being perlect and the length of the secondary coil 
just equal 10 ome-quarter of the wave length, these points will 
be exactly on the free end of terminal T, that is, the one situated 
farthest from the end of the wire attached to the terminal. If 
this be s0 and if now the period of the oscillations in the pri- 
mary be shortened, the points of highest potential will recede 
towards the secondary coil, since the wave-ength is reduced 
and since the sttichment of one end of the secondary cail to 
the ground determines the position of the nadal points, that is, 
the points of least potential. Thus, by varying the period of 
vibration of the primary circuit in any manner, the points of 
highest potential mey be shifted accordingly along the terminal 
T, which has been shown, designedly, long to illustrate this fea- 
ture. The same phenomenon is, of course, produced if the body 
of & patient constitates the terminal, and an assistant may by 
the motion of a handle cause the points of highest potential 10 
shift along the body with any speed he may desire. When the 
action of the coil is vigorous, the region of highest potential is 
easily and unpleasantly located by the discomfort or pain ex- 
perienced, and it is most curious to feel how the pain wanders 
Lp and down, or eventually across the body, from hand to Hand, 
if the connection to the coil is accordingly made—in obedience 
te the movement of the handle controlling the oscillations. 
Though I have not observed any specific action in experiments 

this kind, L have always felt that this effect might be capable 
of valuable use in electro-therapy. 

Another observation which promises to lead to much more 

eful results is the following: As belore remarked, by adopt- 

& the method described, the body of à person may be sup- 
jected without danger to electrical pressures vastly in excess 
of any producible by ordinary apparatus, for they may amount 
to several million volts, as bas been shown in actual practice. 
Né, when 2 conducting body is electrifed to so high à degree, 
small particles, which may be adhering frmiy to ils suriace, 
are torn off with violence and thrown lo distances which can 
be only conjectured, 1 fnd that not only frmly adhering mat- 
ter, as paint, for instance, is thrown Of, but even the particles 
of the toughest metals are torn off. Such actions have been 
thought to be restricted to a vacuous inclosure, but with a pow- 
erful coil they oceur also in the ordinary atmosphere. The facts 
mentioned would make it reasonable 10 expect that this extra- 
crdinary effect which, in other ways, 1 have already usefully 
applied, will likewise prove to be of value in electro-therapy. 
The continuous improvement of the instruments and the study 
of the phenomenon may shortly lead 10 the establishment of 
novel mode of hygienic treatment which would permit an à 
stantaneous cleaning of the skin of à person, simply by con 
necting the same to, or possibly, by merely placing the person 
in the vicinity of à source of intense electrical oscillations, this 
having the effect of throwing of, in 2 twinkle of the cye, dust 
or particles of any extraneous matter aëhering to the body. 
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Such à result brought about in à practicable manner would. 
without doubt, be of incaleulable value in hygiene and waulé | 
be an efficient and time-saving substitute or a water bath, and 
particulariy appreciated by those whose contentment consists in 
undertaking more than they can accomplish. 

High frequency impulses produce powerul inductive actions 
and ir virtue of this feature they lend themseives in other ways 
to the uses of the clectra-therapentist. These inductive effects 
are either electrostatie or electrodynemie. The former diminish 
much more rapidiy with the distanceitit the square of the 
same—the latter are reduced simply in proportion to the dis- 
tance. On the other hand, the former grow with the square oi 
intensity of the source, while the later increase in à simple pro- 
portion with the intensity. Both of these effects may be utilized 
or establishing a feld of strong action extending through con- 
siderable space, as through a large hall, and such an arrangement 
might be suitable jor use in hospitals or institutions of this 
kind, where it is desirable 10 treat à rumber of patients at the 
same time. 

Fig. 6 illustrates the manner, as 1 have shown it originally, 
in which such a feld of electrostatic action is established. In 
this diagram G is & generator of currents of very high frequency, 
C a condenser for counteracting the sell-induction of the cireuit 
whieh_includes the primary P of an induction coil. the secon- 
dar S of which has two plates LE of large surface connected 


FIG. 0. 


to its terminals. Well known adjustments being observed, a 
very strong action occurs chiefiy In the space between the plates, 
and the body of a person is subjected to rapid variations of po- 
ential and surgings of current, which produce, even at a great 
distance, marked physiological effects. In my first experiments 
L'used two metal plates as show, but later 1 found it preierable 
to replace them by two large hollow spheres of brass covered 
with wax of a thickness of about two inches, The cables lead- 
ing to the terminals of the secondary coll were similarly cov- 
ered, so that any of them could be approaches without danger 
of the insulation breaking down. In this manner the un- 
pleasant shocks, 1 which the experimenter was exposed when 
using the plates, were prevented. 

In Fig. 7 a plan for sunilarly ütilizing the dynamic inductive 
effects of high frequency currents is illustrated. As the fre- 
quencies obtsinable from an alternator are not as high as is 
desired, conversion by means of condensers is resorted to. The 
diagram will be understooë at a glance from the ioregoing de- 
scription. 14 only need be stated that the primary p, through 
which the condensers are made to discharge, is formed by a 
thick stranded cable of low sell-induction and resistance, and 
passes all around the hall. Any number of sccondary coils s s 5, 
cach consisting generally of a single layer of rather thick wire, 
may be provided. 1 have found it practicable to use as many 
as One hundred, each being adjusted for à definite period and 
responding to à particular vibration passed through the pri- 
mary. Such a plant 1 have had in use in my laboratory since 
1892, and many times it has contributed to the pleasure of my 
visitors and also proved itself of practical utiliy. On à latter 
occasion I had the pleasure of entertæning some of the meme 
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bers with experiments of this kind, and this opportunity 1 can- 
not let pass without expressing my liankes for êlte interest which 
was awakencé in me by their visit, as well as for the generous 
acknowiedgment of the courtesy by the Association. Since 
that time my apparatus has been very materially improved, and 
now 1 am able to create a feld of such intense induction in the 
laboratory that a coil three fect in diamicter, by carelul adjust- 
ment, will deliver energy at the rate of one-quarter of a horse 
power, no matter where it is placed within the area inclosed by 
the primary loops. Long sparks, streamers and all other phe- 
nomena obtainable with induction coils are easily producible 
anywhere within the space, and such coils, though not con- 
nected to anything, may be utilired exactly as ordinary coils, 
and what is still more remarkable, they are more effective. For 
the past few years I bave often been urged to show experiments 
in public, but, though 1 was desirous to comply with such re- 
quests, pressing work has 0 far made it impossible. These 
advances have been the result of slow but stcady improvement 
in the details of the apparatus wbich 1 liope to be able to de- 
seribe connectedly in the near fire. 

However remarkable the clectrodynamie inductive effects, 
which L have mentioned, may appear, they may be still consid 
crably intensifie by concentrating ile action upon a very small 
space, It is evident that since, as belore stated, electromotive 
forces of many thousand volts are maintained between two 


points of a conducting bar or loop only a few inches long,- 


electromotive forces of approximately the same magnitude will 
be set up in conductors situated near by. Indeed, L found that 
ie was practicable in this manner to pass a discharge through 
= highly exhausted bulb, although the clectromotive force re- 
quired amounted to as much 25 ten or twenty thousand, volts, 
and for a long time 1 followed up experiments in this direction 
with the object of producing light in a novel and more econom- 
ial way. But the tests leit no doubt that there was great 
energy consumption attendant to this mode of illumination, at 
least with the apparatus I had then at command, and, finding 
another method which promised a higher economy of_trans- 
formation, my efforts turned in this new direction. Shortly 
afterward (some time in June, 1891.) Proi. J. J. Thomson de 
scribed experiments which were evidentiy the outeome of long 
investigation, and in which he supplied much novel and interest- 
ing information, and this made me return with rencwed zeal 
10 my own experiments. Soon my efforts were centered upon 
producing in a small space the most intense inductive action, 
and Ly gradual uprovement in Lhe apps 1 obined re- 
sults of à surprising character. For instance, when the end of 
a heavy bar of iron was thrust within a loop powerfully ener- 
gized, à few moments were sufficient to raise the bar to a high 
temperature. Even heavy lumps of other metals were heated as 
rapiély as though they were placed in a furnace. When à con- 
tinvous band formed of a sheet of tin was thrust into the loop, 
the metal was fused instantly, the action being comparable to 
an explosion, and ne wonder, for the frictional losses accumu- 
lated in it at the rate of possibly ter horse power. Masses of 
pooriy conducting material behaved similarly, and when a highly 
exhausted bulb was pushed into the loop, the glass was heated 
in a few seconds nearly to the point of melting. 

When I first observed these astonishing actions, 1 was in- 
terested to study their effects upon living tissues. As may be 
assumed, 1 proceeded with all the necessary caution, and well 
1 might, for 1 haë the evidence that in a turn of only a few 
inches in diameter an electromotive force of more than ten 
thousand vols was produced, and such high pressure would be 
more than suffcient 10 generate destructive currents in the 
tissue, This appeared all the more certain as bodies of com- 
paratively poor conductivity were rapidly heated and even par. 
ially destroyed. One may imagine my astonishment when 1 
Found that 1 could thrust my hand or any other pârt of the body 
seithin tie loop and hall it there with inspunity More an on 
une occasion, impelled Ly à desire 10 make some novel and use- 
il observation, 1 have willingly er unconsciously periormeë 
an experiment connected with some risk, this being scarcciy 
avoidable in laboratory experience, but 1 have always believed, 
and do so now, that 1 have never undertaken anything in which, 
according to my own estimation, the chances of being injured 
were 50 great as when Î placed my head within the space in 
which such terribly destructive forces were at work. Vet 1 have 
éone s0, and repeatediy, and have felt nothing. But Lam Srmiy 
convinceé that there is great danger attending sueh an experi- 
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ment, and some one going just a step farther than 1 have gone 
may be instantly destroyed. For, conditions may exist similar 
10 those observable with a vacuum balb. It may be placed 
the feld of the loop, however intensely energized, and 20 long 
as no path for the current is formed, it will remain cool and con 
sume practically no energy. But the moment the frst feeble 
current passes, most of the energy of the oscillations rushes 10 
the place of consumption. If by any action Whatever, à con- 
ducting path were formed within the living tissue or bones of 
the head, it would result in the instant destruction of these and 
death of the foolhardy experimenter. Such a method of kill. 
ing, if it were rendered practicable, would be absolutely, pain- 
less. Now, why is it that in a space in which such violent tur- 
moil is going on living tissue remains uninjured? One might 
säy the currents cannot pass because of the great sell-induction 
offered by the large conducting mass. But this it cannot be, 
because a mass of metal offers à still higher sell-induction and 
is hented just the same. One might argue the tissues offer 100 
great a resistance. But this again cannot be the reason, for all 
évidence shows that the tissues conduct well enough, and be- 
sides, bodies of approximately the same resistance are raised 
to a high temperature. One might attribute the apparent harm- 
essness of the oscillations to the high specific heat of the tissue, 
but even a rough quantitative estimate from experiments with 
other bodies shows that this view is untemable, The only plaus- 
ible explanation 1 have 40 far found is that the tissues are con- 
densers. This only can account for the absence of injurious 
action. But it is remarkable that, as soon as a heterogeneous 
cireuit is constituted, as by taking in the hands a bar of metal 
and forming a closed loop in this manner, the passage of the 
currents through the arms is felt, and other physiologieal efects 
are distinetly noted. The strongest action is, of course, secure 
when the exciting loop makes only one turn, unless the con- 
nections take up a considerable portion of the total length of 
the cireuit, in which case the experimenter should settle upon 
the least number of turns by carcfully estimating what he loses 
by increasing the number of turns, and what he gains by utiliz- 
ing thus & greater proportion of the total length of the cireuit. 
It should be borne in mind that, when the exciting coil has à 
considerable number of turns and is of some length, the effects 
of electrostatie induction may preponderate, as there may exist 
à very great difference of potential—a hundred thousand volts 
ür more=between the frst and last turn. However, these latter 
effects are always présent even when à single turn Îs employed. 

When 2 person is placed within such a loop, any pieces of 
metal, though of small bulk, are perceptibly warmed. Without 
doubt they would be also Beated—particularly if they were cf 
iron—when embedded in living tissue, and this suggests the 
possibility of surgical treatment by this method. It might be 
possible to sterilire wounds, or to locate, or even to extract me- 
allie objects, or to perform other operations of this kiné within 
the sphere of the surgeon's duties in this novel manner. 

Most of the results enumerated, and many others still more 
remarkable, are made possible only by utilizing the discharges 
of a condenser. It is probable that but a very few—ven among 
those who are working in these identical elés—fully appreciate 
what a wonderul instrament such a condenser is in reality 
Let me convey an idea to this effect, One may take à c 
denser, small enough to go in one's vest pocket, and by ski 
fully using it he may create an electrical pressure vastly in exe 
cess—a hundred times greater if necessary—than any producible 
by the largest static machine ever constructed. Or, he may 
take the same condenser and, using it in à different way, he” 
may obtain from it currents against which those of the most 
powerful welding machine are utterly insignifcant. Those who 
are imbued with popular notions as to the pressures of static ma- 
chines and currents obtainable with à commercial transformer, 
will be astonished at this statement—yet the truth of it is easy 
lo see, Such results are obtainable, and casily, because the 
cundenser ean discharge the stored energy in an inconceivably 
short time. Nothing like this property is known in physical 
science. À compressed spring, or a storage battery, or any other 
form of device capable of storing energy, cannot do this; if 
they coulé, things undreunt of at present might be accom- 
plished by their means. The nearest approach to à charged 
condenser is à high explosive, as dynamite, But even the most 

iolent explosion of such a compound bears no comparison 
with the discharge or explosion of a condenser. For, while 
the pressures which are produced in the detenation of a chem- 
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ical compound are measured in tens of tons per square inch, 
those which may be caused by condenser discharges may amount 
to thousands of tons per square inch, and if a chemical could be 
mäde which would explode as quickly as a condenser can be 

scharged. under conditions which are realizable—an ounee of 
it would quite certainiy be sufficient to render useless the largest 
batleship * . 

That important realisations would follow from the use of an 
instrument possessing such ideal properties 1 have-been con- 
vinceé since long ago, but 1 also recognized early that great 
dificulties woulé have to be overcome beiore it could replace 
less perfect implements now used in the arts for the manilold 
transformations of electrical energy. These difieuities were 
many. The condensers themselves, 25 usually manulactureil 
were ineffcient, the conduetors wasteful, the best insulation in- 
adequate, ané the conditions for the most eMicient conversion 
were hard to adjust and to maintain. One diffieulty, however, 
which was mare serious than the others, and 10 which I called 
attention when À first described this system of energy transior- 
mation, was found in the devices necessarily used for controlling 
the charges and discharges of the condenser, They were wat. 
ing in eficiency and reliability and threatened 10 prove a decided 
érawback, greatly restricting the use of the system and depriv- 
ing it of many valuable features, For à number oi years 1 have 
tried to master this dificulty. During this time à great number 
of such devices were experimented upon. Many of them prom- 
ised well at first, only o prove inadequate in the end. Reluc- 
tantiy, 1 came back upon an idea on which 1 had worked long 
belore, It was to replace the ordinary brushes and commu- 
tator segments by Auid contacts. 1 had encountered dificulties 
then, but the intervening years in the laboratory were not 
spent in vain, and I made headway. First it was necessary 19 
provide for à creulation of the fluid, but forcing it through 
hy a pump. proved itsell impractieal, Then the happy idea 
presented itself to make the pumping device an integral part of 
fhe cireuit interrupter, inclosing both in 2 receptacle Lo pre- 
vent oxydation. Next some simple ways of maintaining the cir- 
culation, as by rotating à body of mercury, presented them- 
selves, Then À learned how to reduce the wear and Ipsses which 
still existed. I fear that these statements, indicating how much 
effort was spent in these seemingly insignificant details will not 
convey a high idea of my ability, but 1 confess that my patience 
was taxed 10 the utmost. Finally, though, 1 had the satisfaction 
of producing devices which are simple and relisble in their ope- 
ration, which require practically no attention and which are 
capable of effecting a translormation of considerable amounts 
of energy with fair economy. It is not the best that can be done, 
by any means, but it is satisfactory, and I feel that the hardest 
task is done. 

The physician will now be able to obtain an instrument 51 
able to fulfl many requirements. He will be able to use it in 
electro-therapeutic treatment in most of the ways enumerated. 
He will have the facility ef providing himseli with coils suelt 
as he may desire to have for any particular purpose, which will 
give him any current or any pressure be may wish 10 obtain, 
Such coils will consist of but a few turns of wire, and the ex 
pense of preparing them will be quite insignificant The instru 
ment will also erable him to generate Réntgen rays of much 
greater power than obtainable with ordinary apparatus. À tube 
must still be furnished by the manufacturers which will not 
deteriorate and which will allow to concentrate larger smounts 
of energy upon the electrodes. When this is done, nothing will 
sand in the way of an extensive and efficient application of 
this beautiful discovery which must ultimately prove itself of the 
highest vaine, not only at the hands of 1he surgcon, but also 
af the clectro-therapist and, what is most important, of Lhe bac- 
teriologist, 

To give a general ides of am instrument in which many of 
the latter improvements are embodied, 1 would refer to Fig. 9, 
which illustrates the chief parts of tie same in side clevation 
ané partialiy in vertical eross-section. The arrangement of the 
parts is the same as in the form of instrument exhibited on 
former occasions, only the exciting coil with the vibrating in- 
errupter is replaced by one of the improved circuit breakers 
vo which reference has been made. 

This device comprises a casting À with a protruding siecve 
B, which in a bushing supports à freely rouatable shaft a. The 
latter carries an armature within a statiomary field magnet M 
and on the top, a hollow iron pulley D, which contsins the 
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break proper. Within the shaft a, and concsntrically with the 
same, is placed a smaller shaft L, likewise jreely movable on 
ball-bearings and supponting a weight E. This weight being 
on one side and the shaîts a and b inclined to the vertical, the 
weight remains stationary as the pulley is rotated. Fast 
the weight E is à device R in the form of à scoop wi 
thin walls, narrow on the en nearer to the pulley and wid 
on the other end. À small quantity of mercury being placed 
in the pulley and the latter rotated against the narrow end 0 
the scoop, 2 portion of the fiuid is taken up anë throwr in a 
thin and wide stream towards the centre of the pulley. The toj) 
ef the larter is hermetically closed by ar iron washer, 25 shown, 
this wacher supporting on à steel rod L à disk F of the same 
metal provided with a number of thin contact blades K. The 
rod Lis insulated by washers N from the pnlley, and for the 
wenience of Alling in the mercury a small screw o is ro 
ded, The bolt L forming one terminal of the cireuit breakes 
is connected by a copper strip to the primary p. The other end 
of the primary coil leads 10 one of the terminals of the con- 
denser C, contained in à compartment of a box À, anather com 
pariment of the same being reserved for switch S and terminals 
of the instrument. The other terminal of the condenser is con 
nected to the casting À and through it 10 pulley D. When 
the pulley is ratated, the contact blades K are brought rapidly 
in and out of contact with the stream of mercury, thus closing 
and opening tbe circuit in quick succession. With such a device 
it is exsy to obtain ten thowsand makes and breaks per second 
and even more. The secondary s is made of two separate cols 
and s0 arranged that it can be slipped out, and a metal strip in 
its middle eonneets it to the primary coll. This is done to 
prevent the seconders from breking down wlen one o! the 
terminals is overloaded, as it often happens in working Rôntgen 
bulbs. This form of coil will withstand a very much greater 
difference of potential than coils as ordinarily constructed. 

The motor has both fleld and armature built of plates, s0 that 
it can be vsed on alternating as well as direct current supply 
circuits, and the shafts are as nearly as possible vertical, 30 5 
to require the least care in oiling. Thus, the only thing which 
really requires some attention is the commutator of the motor, 
but where alternating eurrents are always available, this source 
of possible trouble is easily done awey with. 

The circuit connections of the instrament have been already 
shown and the mode of operation explainel in periodieals. The 
usuel manner of connecting is illustrated in Fig. 8, in which 
As As are the terminals of the supply cireuit, L, a sell-induc- 
tion oil for raising the pressure, which is connected in series 
with condenser C and primary P P. The remaining letters 
designate the parts correspondingiy marked in Fig. 9 and will 
be understood with reference to flic latter, 
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Amalcution Fled May 5, 1808, 
Lo all whom dé muy concer 

Be it knowu that I, TaowAS B, KinkatDx, 
of Boston, connty of Suffolk, State of Massy 
chusctts, have invented an Improvement in 
Tndnetion Apparatus, of which the following 
description, in eonneétion with the nccompa- 
nying drawings, is a specifcation, like letters 
on the drawings representing like parts. 

My invention is an improved induction ap- 
paratas Whereby discharges are made possi 

greaterefliciency, as will more fully ap- 
he course of the following description 

I will deseribo the details of my invention 
withreferenceto the accompanyingdrawings, 
which illustrate a preferred form of the appa- 
r'atus. 

Ju ine drawings, Figure 1 is a view, party 
diagrammatie and party in section and pla, 
illustrating the arrangement of the systent 
according to my invention. Fig. ? is a Lop 
plan view of the break. Fig. 81s à front ele- 
vation thereof, parts being broken away to 
show the dotniled construetion. Fig. £ is à 
view similar to Fig. 2, showing n modified 

or {hereor. Fig. ais a top plan view of my 
üuproved spark-gap. Fig. Gshows ho spark- 
gap in elevation, 

Ieretofore there has always been a consid- 
erable amount of waste enérey in systems For 
doveloping high potential, aud also there has 
been an ever-present danger of brenkinsr down 
and destroying the apparatus by its own out- 
put, aud accordingly it has been my present: 
aim io provide a system in which all the in- 
crease af potential which may be developed 
shall be delivered for use for the translatinr 
devices and in which the apparatus is self- 
containing abd practically indestructible, 

Let À designate a dymno, battery, or any 
other suitable source of electrical energy. 
Pro the dynamo the current passes by con- 
duetors « d/ 10 an inductance device B, ench 
eonductor & à having ifs own coil b b', said 
cuis being preferably insulated from each 

3 other, as indicated at, and surrounded by a 
laminatedcoreb*. Each eoilüis wound trans- 
rersely bnek and forth until the opposite ter- 
miaats dt D reach the center and are theneo 
eartied to the opposite ends of a condenser C, 
a break D being interposed and eonneeted 10 
the main conduetors 0: D at b' * and the dis- 
charge from the condenser being received by 
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{a translatiug device (herein shown as 4 spe- 
cial induction-coil E) by means of an auto- 
watie spark-gan G. 

Each one of the details of apparatus above 
enumerated as constiluting my system is Of 
spécial construétiou aud peeuliur elleet in 
ie systém, wherebÿ it becomes possible to 
discharge éurrents of considerable strength 
with great velocity through the pr of 
the coil E, Le discharge across the spari-wap 
being of very great amperage and exceed- 
ingly short and sharp oscillations, 

“Referrig now to the induetance device B, 
Lwäl explain that the object of this device 
is to raise the potential of the eurreut and 
cause all this increase of potential Lo pass 10 
1he condenser, preventiug any of it from dis- 
charging through the dynamo, 

By my dévice the total potontial is dcliv- 
ered only from the forward end of the wire o: 
fhe one toward the condenser, and also there 
is only one end of the coil which has high po- 
tential. This is because the lines of mn 
netic force acensioned by the flow of the eleë 
trie current, which during said flow are radi- 
ated. from tho coro or field b5, fall from he 
center across all the turns of wire into the 
periphery as the cireuit is interrupted, and 
hence maintain a region of constant magneti 
intensity at the periphery, effectually check- 
ing all rise of potential aù that end, but leuv- 
ing the opposite or ontwoing end free from 
the presence of the lines of magnetie force as 
soon as the break oceurs,and therefore with- 
out impedanec. As soon as the current is 
broken the lines of foree fall back toward the 
iron core and leave the central portion cf the 
coil free from the restraining influence of 
these lines of force, said lines cutiing across 
the snecessivé turus of wire, the eoil being 
left free to permit he indueed eurreut of in- 
ereased potentin to flow towari the center of 
the coils or foward that point whieh has no 
magnetie fleld whatever to ehoko back the 
eurent, thereby permitting the later to rush 
ont nncoufined and unrestrained toward its 
natural outlei; bat as the lines of the mag- 
netie field are coustantly maintained with 
maximum impedauce at {he periphery of the 
coil and romain surronnding the peripheral 
turns natil the very last moment of the fall 
äne to the break in he cireuit their presenco 
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there prohibits any possibility of manilesta- 
tion oË the rise of the potential in the current 
at that end of Che coil, so that all the increase 
of potential in {ne whole coil is obliged to find 
au outlet from Lhe center, and the ense of out= 
flow from this outlet increases as the lines of 
force fall away from the center, thereby re- 
moving thoir restraining and impeding influ- 
ence therefrom. ‘This will Le clear by beat- 
ing ju mind he action which takes place in 
what is commonly called a “choke-coil"— 
ie, a winding about an iron core, said wind- 
ing being in a spiral from one end'of he iron 
to the ofher. In such a coil itis ohvious that 
when a current pi 
equally along the exten 
aud that when the € 
of force fall di 


of the entire coil 
rrent is broken the lines 
etiy in, perpendicular ta the 


core, thereby.eutting each turn of the spiral | 


equally and aë the Same Lime, thoreby pro- 
ducing high pressure at both ends 0€ the 
choke- 

same at both ends of the wire, be 
ends are alected by 
falling liues of force. 

In my coil the lines of force de not fall 
equally on aël the turns; but there is à mini- 
num intensity at the ceuter and à maximnm 
intensity at the perlphery, the later being 
the point of entrance of the current, s0 thab 
the eurrent due to self-induction is always 
free to be drnwn off, as it wére, into {he con- 
denser at one end a3 fast as iv is developed 
and is prevented from departing nt the op- 
posite end, or, stated in other Words, while 
the current from the dymuno is alvaÿs free 
io flow into the coll for having its potential 
raised te sad potential must nil seek its out- 
let at the opposite end of the coil, so lat all 
the eurrent of the coil flows therefrom into 
te condenser, wherças in à choko-coil the in 
duced current way be said Lo 00e ont at bot 
ends, so that {he benefit is not received of all 
that is developed. 

By my coil all the lines ol force ave eol- 
lected for eutting From the eenter aeross the 
entire coil, wherças in the usunl choke-coil 
te lines of force ha fall at the center eut 
only the central turns, s0 that in my coil L 
develop all the potential that is possible to 
Le developed. 

Tregard it as à new principle Lo withäraw 
the lines of magnetic force away from that 
portion of the eoit from which (he eurront is 
being draw and maintain à magnotie field 
at Uhat portion of the coil which receives the 
current. 

Other features of const 
in Che cuil shown in Fig. 1 


ause both 
the same conditions of 


retion to be noted 
are that the high- 


potentint end of the coil is that portion o€ ! 


lenst resistanee, because the central turns are 


of eonrse shorter than the peripheral turns. | 


The résistunec in the oil diwinishes as the 
poïential inercases; also, it wiil bo observed 
that T bave given the magnetie core substan- 


tially the l'orm of a semiirele it eross-sce- | 


tion, my renson for this form being that 


es the lines of force rise | 


the potential being necessarily the | 


thereby the lines of magnetic force are given 
their Lest radiation or are distributed to the 
best effeet on (he coil, it being understood 
that these lines leave {he iron pérpendieular 
| to its surface and are gradually bent around 
toward the coil. 

Referring now to the break D, (best shown 
in Figs, 2 and 5,) I journal in a central post 
or boaring d the spindie d'of an iron plate or 
armature d?, having two or more eccentrie 
edges di, as clearly slown in Fig, 2, or othor 
provision of regions of inereasins magnetic 

l'attraction. Mounted on or otherwise eon- 
neuted to rotate therewith are one or more 
small antifriction-rolls d', two being hercin 
shown mounted at the opposite ends of & bar 
5, elamped adjustably on the plate d. These 
roils or nterrupters are prolerably of 
| indurated fiber. Mouned Lo extend into Uhe 
? path of the rolls d'is an arm (shown as a wire 
Î 4°) carrying à hammer d' to contact with an 
anvil on à post d’ and limited in its move- 
ment by a fiber stop 42 on the end of an ad- 
justing-serew di. ‘The wire d' is carried by 
à ub ®, loose on à pin dand held nnder 
tension y à spring-coil d*, Fig. 3, fastened 
at one end to said hub and at ils other end to 
a ut d, carrying an adjusting or set screw 
a, so Uiaë by loosening the set-serew al 
swinging its haudle one way or the otherthe 
resistance of the arm d' may be varied. Op- 
posite tho surfaces d° L place solenotds or 
elcctromagnets 4% 45, opernted by taps d' 
from the main cireuit entering he solencids 
af their inner terminuls, so that as the mag- 
neis dr AS are energized they attract the 
plate &, and by the increasing pull exerte 
thereon on account of the eccentrie surfaces 
& they cause the plate vo rotate with a speed 
only éhecked by the striking of the inter- 
rupters de against the end of the arm d, 
said rolls being placed relatively to the high- 
est points of the surfaces 4°, so that they 
eut of the eurrent jnst before said highest 
points yet opposite the propelling-magnets, 
thereby permitting the momentum of Uhe 
plate or armature dE to carry said highest 
points beyond he mawnéts snliciently Lo pre- 
vent tho laiter exerting any retarding nil 
ence on the rotation of 1hè break.  Prefer- 
ablyTmounttheanviland htmmer on a swing 
ing edge or carrier d®, jaurnaledl on the posl 
4, so that I am enabled to regulate the speed 
of the brenk simply by swinging the carrier 
d® one way or the other. The same elleet 
may be obtained by shifting tho roll or rolls 
& on the plate d', provided they are envried, 
as preferred, on à bat «°, so that Lhey eau be 
hifted; but this adjusément eannot of course 
take place while theapparatus is in operation, 
and therefore for instantaneous regulation of 
the apparatus and of the system I provide the 
swinging carrier. À movement of the eur- 
rier from right to left in he diagram enuses 
| the enrrent Lo be broken before the armature 
has reached its point of grentest attraction, 
and as it is moved farther toward the left the 
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pull on the armature exerted by the magnets 
is diminished more and moro aud the speed 
ofrotation of the armature is correspondingls 
rednced, thereby reducing the number of 
breaks and at the same time lengtheniny the 
time which the cirenit of the inductance-coil 
is closed. This is of great importance, be- 
cause thereby it results fhat the degree of 
magnetic sataration of the core or feld 
may be increased up to its highest Trait. 

I place the arm or sir d slightly tungon- 
ial {0 the armature, as will be Seen viewing 

g. 2, in order that the rolls d' may strike 
the extreme end thereuf with least friction, 
striking ontward instead of square against 
te end. 

Tho mains dE, Fig. 1, are connected, as 
stated, to the break by the condnetors b° b, 
and in order that the condenser may not dis- 
charge back through te break I interpose in 
these conduetors à resistance, herein Sun 
as consisting of°a few small turns b. The 
discharge from the condenser will seck the 
path of least resistance, and therefore I inter- 
pose just suflicient resistance at l to prevent 

A dischargo aëting through the break, but 
no enough to render the eondeuser inoper- 
ative. One objeet of this special break is to 


make it possible to get al the elfieienc; 


of the innetance apparatus B that there is. 
This would be impossibe with any usual 
break, for fhe reason that if à nsnal br 
were used, s0 as to give an equivalent period 
in which the circuit was closed, the brush 
would remain upon the surface of 1he break, 
tendiug through the heat or friction engen- 
dered to are npon if, so that the eondenser 
eould not receive the full charge from the in- 
duetance-coil, baba portion would belostupon 
the break-surface. My bronk, however, gives 
anabsolutelyinstantancons break, this bread, 
moreover, being of extremely short duration, 
so Ent in practice Tam onabled to leave the 
cireuit elosed during thirty-lve thirty-sixths 
of he period of rotation 6£ the break-arma- 
Lure, thereby leaving the induetnnce-coil B 
ul of this period in which Lo raise its poten- 
tal. Iiwill be understood that as tho point 
of highestsaturationof the coreis appronchod 
the discharge into Uhe condenser is mnch 
groaier in volume dan if ike magnetie Aux 
were not complete. 

In my break there is not only no chance For 
it to are, as there is no surface for it to are 
over, but the bronk itself is 80 execedingiy 
quick chat there is not even a spark at (ho 
Lime of break, but there is merely occasion 
ally a residal spark npon the elosing of the 
break. Thus I am enabled to avoid éntirely 
the eonsiderable lossof energy heretofore cou 
sumed by the break, and I ain enabled by the 
use of this break, in connection with the spe- 
cialinduetanco-coil Btoeharge the condensor 
with an amperage which has nof been possi- 
ble in auy system hcrotofore. Also by rea- 
son of fhe spark-gap G, which I will n6w de- 


seribe, 1 am enabled to maintain the con- 
denser action at the maximum charge aud 
without any danger ol brenkine it down. 

T provide eléctrodes in the form of opposito 
parallel disks g 9’, the air-gap between vrhoso 
plane surfaces coustitutes the spark-gap, the 
extended aren of these electrodes preventing 
the .tendeney of tho condenser to discharge 
until ihas reached its maximum charge, and 
also cansing the discharge 10 be oxecodingly 
sudden when it doestake pluce and the disks 
not being linble to become unduly hented 
The spark-gap G constitutes virtually a self 
recuperativeorindestructible condenser, ns it 
wero, tle parallel and preferably plane motal- 
lie surfaces gg" being the discharge-surfacas 
which discharge through or neross the inter- 
vening air-dielectrie. The nir-gapis broken 
Unrough when the voltage has ü 
gient strain upon the air to rupture i 
larger the disk are fhe further aparüthey will 
spark.  Ateacb discharge of the condenser a 
small portion of these plates is oxidized, {ho 
successive-discharges produeing. very thin 
oxidation here and there until the entire sur- 
faces of the two disks are completely oxi 
dized. Refcrriug to Figs. 5 and 6 for tite de- 
tails of this spark-gap, it will be seen that 1 
provide a pluratity of posts g', tbreaded at 
their upper ends and carrying shouldered 
nuts g°, on the shoutders c£ which is placed 
the Lop disk g', being held aeonrately on said 
shoulders by à spring g* nndor a tension-nut 
d, said nut'and spring being moanted on the 
reduced end of a central post g', over which 
{he plates ÿ gare placed. The opposite plate 
4 rests on à support or table g', provided on 
its under side with a plurality of recesses or 
soekets g', horeiu shown as three in number, 
whiéh receive props or struts , projecting 
upwardly from the base g'of the instrument, 
“hese props g' ave o[ p'ecisely eqnal length, 
so that they support the plate g in absolute 
parallelism to its opposite plate '. The sup- 
port g° has depending from its lower side a 
Stud gi, which'is engaged by tho bifureated 
end 9% of x lever g%, pivoted at ” {o a post 
g° on the base. By this provision the most 
delicate adjustnent is possible simply by 
swingiug Uie lever 4° one way or the other, 
s0 as to incline the struts g° more or loss, and 
Uereby incrense or decrense the distance Le- 
iveen the plates g g', the nuts g° being de- 
pended upon for the courser ad justments of 
Îhe plates. 

Lhave shown the plates g.g' as hollow and 
provided with water-cireulution pipes 4 in 
order that they may be absolutely prevented 
from all heating nnder extraordinary condi- 
tions, 

The induetion-coil E comprises a prima 
€ of late ross-sectional area, capable of v 
ceiving a considerable amporige, the second 
ay c' being woundlon the prinéiplo exphnineil 
in connection with the coils b b', so that its 
inner Lerminal alone has the high-poten 
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diseharge,the other terminal having comp 
Gively no discharge, 1 do not herein élaim 
this induetion-coil, inasmueh as it lorms the 
subject of another applieution and is thercia 
climed; nor will hercin further describe the 
details thercof, merely showing this partieu- 
Jar coil for the reason that this is the oniy coil 
known to me which can bé used for obtaining 
£he best results from my system; nor do L 
hercin claim tho special break device, nor the 
specinispari-gap inneuneh aa these form le 
matter of other tpplicatioi 
Nos. 691,757 and 601,738, fled September 24, 
1898, and are therein claimed, and 6 vill ac 
cordingly be uuderstood that While Lhese par 
tieular ustruments are prefcrably employed 
in my system 1 do vot intend to restriet {he 
latter thereto, norotherwise than as express 
in the following claims. Tho conditions that 
are obtained in this system muke it possible 
Lo discharge eurrents of enormous strongth 
wi grent velocity throngh the primary, the 
velocity obtained making possible to ruise 
£he potential in (ho secondary enormously, 
and the said potential being confined to one. 
lerminal only a resulting discharge is ob- 
tained representing the total of the potentiat 
that otherwise would be manifost at both ter. 
of an ordinary coit. 
np CIS adjnsted to the point of 

&ischarge of the condenser which ft ?s de- 
sired the Intter shonki maintain, and aceord- 
naly said condenser is autonratienlly dis 
charged as often as it rises to said point of 
maximnm charge, and 14 can never be over- 
charged, for Lhe reason that {he spark-gap re- 
Weius anvaryin 

The uso 0 th 


plates gg imakes possible 
the sudden discharge of the condenser after 


ithasreached the certnin predetermined point 
mentioned, and said discharge is of grent vol- 
te or lnrge amperage and ol a very suddon 
and abrupb nature, 4s the current will not 
break neross the spark-gap until it ennnot 
help doing so, and wen it does do so the dis- 
harge takes place with à miniratn ls 
elfect, not intérfering with he clicieney 
Very tapid and with very short and shnrD 08- 
cilltions, inenpable of being obtained be- 
teen à ball ov point discharge-gap and pro- 
duetive of very great resulis in the secondury. 
“The plates ÿ ÿ' of the 
the potential aî which if is desired the con- 
denser C shall discharge, and then (hé break 
D is regnlated to give the volume or aupor- 
age of eurront whiel it is desired shall churge | 
tie condeuser, te latier being automatically 
disebarged as Frequently as ils have renches 
the predetermined limit to which the spark- 
gap has been adjusted. For example, sup- 
posing that the break D is adjusted so as 10 
require the inductance device B to operate at 


itssaturated point,as beforeexplained. ‘Then | 
the nwnber of discharges of the contlenser | 


across tho spark-gap during eneh fnebration 
in the coil B will be many more times than if 


gap Gare adjusted to | 


{he break D were operatinsr more rapidiy, and 
hënce Lhe rapidits of the diséharge front the 
inductiou-coil E is increased in its eficiency, 
giving more volume of discharge. 

T6 musé be anderstocd that the potential 
that is developed in the induetion-coit E is 
not as great wben the plates g y'are brought 
nent together as itis When they are far apart, 
Veennse in the latter case the condenser 

hurge becomes ureater necessarily before 16 
is discharyed. By increasing the length of 
the spark-pnp, the speed of the brenk remain 
ing the same, get an increase of potential in 

[the oscillator cr iuduetion-coil E, and also T 

{may obtain the same effect without varying 

{the length of spark-gap by decrensing the 

peedl ot the break. 

The maximum potential obtainable from 

[the induetiou-coil is when the break is ad- 

| justed to rotate at à speed sulicientto permit 

| the saturatiou of the core D and the spar 

| æup af G is lengthened so {hat the condouser 

LE ulowed to charge to its full capacity. 

| The sudden opening of the break-gap wide 

enough so that no discharge may take place 

iherent, but all the charge secks à mugh Det 
ler channel of discharge in the coudensor, 
taking plucens it docs iu an exceedingly small 
interval of the period of rotation of the brenl 
es the induetance-coil D volume 0f dis. 
ge such that it may charge the condenser 
aconsiderablenumber of times before another 
break takes place; or, to put this in another 

xay, My apparatus enables me to produce a 

ge from the device D of sueb engrmous 
volume that the spark-gap G will be called 
upon to automatically discharge (le eon- 
denser a number of times during the interv: 
of one falling o£ the lines of force in the in 

duetauce device B. 

Lregard mysell as tho fist to provide an 
indaetion system capable of automatically 
regulating itself so ns to maintain a given 
discharge, and I also beliove myself to be the 
frst Lo provide an apparatus capable of main 
iaiuing said condenser-discharge ni à given 
amperage. 

The Frequency by my system is practically 
unliuited, inasmuel as 4 plurality of indue- 
tance deviees B may ba connected independ- 
enily to the break D and eondenser C, merely 
being arranged to operate out of slep with 
| eneh other, and there will be no danger to the 
eoudonser, for the renson Ut the Spark-gap 
| & will take enre of ail the charge which may 

be délivered to tho condenser. 

My system enables me to use a 
denser and yet withenormous ellicien 

“om. 

While I bave hereb1 described preferred 
embodiments of my invention, I do not re- 
strict mysell thereto. For example, the elec 
tromagnels 47 @* need not be used; but in- 
stend thereof the induetance device J3 may 
be oppositelg wound, ns indiented in 
so that the core L° will be properly lo 
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rmning tho armature dofthé break, Iuthis 
case Î malo the ends of the core b hemisphe! 

ical, thereby obtaining the same advautuge 
before expluined in connection with the simi- 
larly-shaped surfaces of the core b, and tho 
coils D D will be wound baek and forth trans- 
versely in the same manuer as Le coils dl, 
the difference being Eat in this case he in- 
ner terwiual becomes the low-poteutial end 
oË te coils for connection to the dynamo and 
theouterterminalsare the high-poteutialends 
of the coils for connection to Le condenser, 
this form of apparatus, however, not boing: 
s0 elieient as le form previously described, 
for Che reason that the outer or longer turns 


present an inereased resistanée to the higher | 


potential, wlerens the best effects can be ob- 
laiued, as before explained, by presenting a 
Sing resistance to an incrensing poten- 


Ina system of the kind described, an elec- 
tic civeuit, means including a condenser to 
impress lhéreon a current of high frequency, 
combined with meuns for automatically dis= 
charging the conde 
deuréo 0 charge, and meaus for varying tbe 
anperage charge oÙ the condenser, substan- 
tiullyr as described. 

2, In a system of (he kind described, à 
source of electrienl energy, and a condensor, 
combined with a device for raising the poteu- 
tiaLof the enrrent, means for discharging snid 
raised potential solely in one direction from 
said device, and means for controlling the po- 
tential of snid device, substantially as de- 
scribed. 

3. In a system of tie kind: described, a 
source uf electrienl energy, a break, cou- 

and à translating device to receive 

charge from the condenser, conbined 
with means for preveuting the discharge af 
Une eondenser back throngh the break, sub 
stantiully as desérihed. 

4. In à systom of the kind deseribed, the 
eombinetion withasourée al electrienlenergy, 
à break, and eondenser, of an induetanee de 
vice between said soureo of energy and tho 
break, said device having magnetie core and 
coils in the influeneo of said core and wound 
10 prosent high potential at one end and low 
potential at 
theivlow-potential terminals connected to thé 
source of energy, and their high-potential ter- 
minals connected to the condenser, aud in- 
tevrupted by te break, snbstantinily as de- 
seribed. 

5. In a system of the kind described, the 
cowbinatiou withasourceofelectricalengrey, 
à breuk, and eoudenser, of an inductance de- 
vice Lofween said source of engrgy and the 
break, said device having a core prodncing a 
magnetie field, and coils ‘in tho influence of 
said field and wound to presout high potential 
at one end and low potential at the other end, 


ratany prédetermined | 


he other end, said coils having | 


said coils having their low-potentinl torminals 
connected fo the source of energy, and thoir 
high-potential Lerminals connected Lo the con- 
denser, and interrupted by the break, and 
means to vixy the degree ol magnetic sat 

tion of said field in the operation of the 
Lem, substantial}y 1 described. 

6. In a system of the kind described, a 
source ofélectrical energy, a break, and a con 
dlenser, combined with means independent of 
ie break for automatically regulating tho 
frequency of discharge from said condenser, 
substuntially as described. 

7. in a system of the kind described, a 
source of electrical energy, an inductance de- 
vice for raising Lhe potential of che current 
lherefrom, said devico delivering said poten- 
Lial in one direction only and away from the 
source of energy, a break provided with 
means for maintaining long intervals of elosed 
cireuit, and sudden short intervats cf Lreak, 
a condenser, and an antomatie discharge de 
vice for said condenser, substantinlly as de- 
seribed. 

8. In a system of the kind described, a 
source of electrienl encray, an induetance de- 
vice for ruising the potential of the current 
therefrom, said device delivering said poten- 
La in one direction only and away from the 
| source of energy,n break provided with means 
| for maintaining long intervals of élosed cir- 
|euit, aud sndden short intervals of break, n 
_ means preventinx back discharge 


from che condenserand sparkiugat the brenk, 
and an auntomatie discharge dovice for said 
condenser, substantially as deseribed 

3. The combination fa an electrical cireuit, 
of an inductance-coil having a core produe” 
ing a magnetic Bell and wound Lo present à 
high-poténtial rogion at one end and low-po- 
tential region at thé other end, the terminal 


Supply being at said low-potential region, and 
he opposite terminal being at said high-po- 

on, said coil having the potential 
ihereof decreasing in » constant ratio from 
the one to the other terminal, and mechanism 
for interrupting the said cireuit, said mech- 
anism comprising means for muintaining the 
cireuit closed in periods suflicient to Tully 
éharge said magnetic field, substantially as 
described 

10. An indnétance-coil comprisiug à core, 
and à winding ol current-conduetor centraily 
of said eore, said winding being in fwo coils, 
each having one terminal adjuéent said core. 
and he other terminal removed from said 
core, with all fhe windings of the coil located 
between said two ferminals, and snid eoil 
having its potential varying per tnen pro- 
gressively in à constant ratio throughont its 
length from one terminal to the other ter- 
minal, substotially as deserfbed, 

11, In an iuductance-coil, à peripheral core 
or mynetie Lody, and à windin of eurrent- 
coudactor within the field of said magnetic 
Body, said conduetor being wound to present 


| thereof eonnected with the sonree of eurrent- 
| 
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uccessive layers of windings snecessively | faces are widely distributed abont the coil 
shorter From thé periphery to the center of | substantially as describol. 
the coil thronghout the entire length of the | In testimony whereof 1 have signed any 
conductor, substantially as described. | name to this specification in the presence of 
12. In an inductance device, à magnetie | two subscribing witnesses. 
core, and a coil ndjacont thereto, said cor TIOMAS L. KINRAIDE, 
presenting curved surfaces adjacent the evil 
curving fherefrom in a direction away from 
the eoil, whereby the lines of magnetie force LL, 
10 leaving the core perpendiealur to said sur FReperiCK L. EMERV. 
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Lo al whom ié may concerne 

Be it known that I, THOMAS B. KINRAIDE, 
of Boston, county of Sufolk, State of Massa- 
chusetts, have invented an Improvement in 
Electric Breaks, of which the following de- 

ription, in connection with the accompany- 
ing drawings, is a specification, like letters 
on the drawings representing like parts. 

My present application is a division of my 
spplostion, Serial No, 470,70), Su May 6, 
1898, 

Electric breaks as heretoforé provided have 
been subject to considerable sparking, which 
is not only destructive of the apparatus, but 
is very objectionable in its elfects on the eur- 
rent ând system being operated, this being 
especially true of rotary breaks which operate 
by means of a brush in frictional engagement 
with a rotating surface, Accordingiy I have 
inveuted a break in which there is no chance 
for arcing, as there is no surface to are over, 
and also à leading object of my break is to 
provide a means for making an execodingly 
quick break with a relatively long period of 
closed cirenit, my break rendering it possible 
to regulate the period of closed cireuit aeeu- 
ratoly, Many considérable advantages re- 
sulting from this construction Will ogeur to 
those Skilled in tho art. 

The details of construction and principles 
of operation of my improved break will be 
more fully pointed out in tho following de- 
scription, reference Loing had to the accom- 
panying drawives, in which Zhave ülustratéd 
à preferred embodiment of my invention, and 
the latter will be more particularly defined in 
the appended claims. 

Ju the drawings, Figure 1 is a top plan view 
of one form of my break. Fig. 2 shows the 
same in elevation. 

On 8 suitable base D, I journal, in a cen- 
tral post or bearing 4, a spindle d’of an iron 
platé or armature &, having two or more re- 
gions of varying mass of magnetic material, 
herein éhown in the form of eccentrie edges 
&, as cleurly shown in Fig. 1. 

‘My object is to provide regions of inerens- 
ing magnetic attraction to coëperate with one 
or more suitable electromagnets or solenoid 

so devices so located as to succsssively attract 


these regionsof varying mass of magnetiema- 
terial for rotating the armature, as will now 
be explained. 

Mounted on or otherwise coinected {0 ro- 
tate with the armature 4? are one -or more 
small antifriction-rolls.d’, two being herein 
shown mounted at the opposite ends of a bar 
Æ, clamped adjustably on the plate d. These 
rolls or cireuit-interrupters are preferably of 
indurated fiber. 

Monnted to extend iutotho path of the rolls 
dis an arm, (shown as a wire”) carrying a 
Lammer d? to contaet with an anvil d° on a 
post d'and limited in its movement by a fiber 
stop d® on the end of an adjnsting-screw dll, 
The wire dis carried by a hub 4”, loose ot a 
pin d® and held under tension by a spring- 
£oil d', Fig. 2, fastened at one end to said 
hub and at its other end to a nut 45, carrying 
an adjnstingorsetserew d®, so Lbat by loosen- 
ing the set-serew and swinging its handle one 
way or the other the resistance of the arm d° 
may be varied. 

Preferably adjacent the poriphery of the 
atmature d I place nttracting means, herein 
showu in the form of solenoids or electromag- 
nets 45, connected with the main or other 
souree of eurrent by wires d°, which enter 
the solenoids at-their itfner terminals, so that 
as the mnymets A 4% are enorgized Uhey at- 
tract the armatare or plate dé, and by the in- 
creasing pull exerted thereou on account vf 
the éceentrie surfaces d they cause Lhe plate 
to rotate with a speed on]y:checked by the 
striking ofthe interrnpters d'against the end 
of the arm d', said rolls being placed rela- 
tively to the highest points of the surfaces d, 
so that they eut of, the eurrenÿ just before 
said highest points get opposite tLe propel- 
Tingamagnets, thereby permitting the momen- 
tum of the plate or armature to carry said 
highest points beyond the magnetssuficientiy 
to prevont the latter exertine any rétarding 
influence on the rotation of Îhe break, 

Preferably 1 mount the anvil and hammer 95 
où a swinging ledge or earrier d#, journaled 
on the post d, so that Ï am enabled to regu- 
late the spéed of the break simply by swing- 
ing the carrier done way orthe other. The 
sume effect may be obtained by shifting the 104 
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roil or rolls 4 on the plate &, provided they 
are carried, as preferred, on à bar d, 0 that 
they can be shifted. This adjusiment can- 
not of coursetnake place while the apparatus 
is in operation, and therefore for instantane- 
ous regilation of the apparatus I providethe 
swinging carrier d. 

Amovementof the carrier from right to left 
eauses tho current to be broken before tha 
armature bas reached its point of greatest at- 
traëtion, and as it is moved farther toward 
the left êhe pull on the armature exerted by 
tlie magets is diminished more and more, 
and the speed of rotation of the armatnre is 
corréspondingly reduced, thereby redueïng 
the number of breaks and at the same time 
lengtheutug the time which the cireuit being 
interrupted is closed. 

1 place the arm or wire 4° slightiy tangen- 
tial to the armature; as will be seon viewing 


Fig. 1, ju order that the rolls d may strike’ 


the extremè end thoreof with least friction, 
striking outward instend of square against 
theend. Thearmdtis connected io the main 
or. branch thorefrom at d by means of auy 
suitable conduetor dE, and the auvil d° has 
à connection d to the delivery end dE of the 
cireuit, as will readily be understood. 

In operation the magnets being énergized 
attract the eccentrie surfaces or other vary- 
ing massesof magnetie material, s0 as to cause 
thé armature to rotate over to the left, Fig. 
1, the circuit being completed at d? 4 nntil 
the very moment when the interrupter di 
strikes îhe free énd of the arm d', whereupon 
the circuit is instantaneously broken, and 
as this time occursslightly belore the highest 
points or places of grentest attraction oË the 
armature eome opposite the solenoids the 
latter are rendered inactive merely during 
tbe moment when the momentum ofthe arma- 
ture is carrying the latter by the solenoïds, 
sous to bring the region of least magnetie mass 
again opposite the solenoids iu position for the 
lter, upon becoming active by the making 
again of the cireuit, to reuew their pull upon 
the anmuture, and theroby continue its rapid 
revolution. This action is rapidly repeated 

ï ake and break of the instrument. 

to provide opposite evlenaids. in 
* Lo render the device perfectly balanced 
running, although ié will be un- 
hat variatious in this and in all other 
ny invention may be made. 

85 the use of my invention tbe time-period 
of closaë eirenit may be made as considerable 
as desired. With any usual break this would 
be impossible, for the reason {hat in order to 
give an equivalent period of closed cireuit 
The brush would of necessity remain upon the 
surface of the break so long as to heat frie- 
tionally the surfaces, so as to produee a con- 
stant are, ultimately destroying the break as 

ell as the oficieney of the cireuit. _Inm 


there îs not even a spark at the time of break, 
but there is merely ocensionälly a residnal 
spark npon tho closing of the brenk. 

Having described my invention, what I 
cinim, and desire to seeure by Letters Patent, 
is— 

1. An electric break comprising a rotating 
member, an electromagnet, a break device, 
and means driven by said rotating member 
for interrupting said, break device, said ro- 
tating member presenting a surface of attrac- 
tion to said magnet eccentrie to the center of 
rotation of said member, substantially as de- 
séribed. 

2, An electrie break comprising a rotating 
member, an electromagnet, a break device, 
and means driven by said rolating member 
for iuterrupting said break device, said ro- 
tating member presenting a surface of attrae- 
tion to said magnet eccentrie to the center of 
rotation of said member, and means for vary- 
ing the time of interruption of said break de- 
vice relatively to the point of highest aitrac- 
tion of said eccentriesurface,substantially as 
described. 

3. An electric break comprising a rotating 
member, an electromagnet, à spring, a break 
device, means to varç tho resistance of said 
break device, and means driven by said ro- 
iating member for interrupting said break, 
device, said:rotating member presenting à 
surface of attraction to said magnet eccentrie 
to the centerof rotation of said member, and 
means for varying the time of interruption of 
said break device relatively to the point of 
highest attraction of said eccentrie surface, 
substantially as described. 

4. An electrie break comprising a rotating 
member having regious of varçing mass Of 
magnetie material producing regions of in- 
creusing magnetic attraction, an electromag- 
net adjacent said rotating member, à break 
device, and an interrupter driven by said ro- 
tating member for interrupting the break de- 
vice, substantially as described. 

5. An electric break comprising a rotating 
momber having regions of varying mass 0f 
magnetic materiai producing regions of in- 
creasing magnetic attraction, an electromag- 
net adjacent said rotating member, à break 


| device, and an interrapterenrried by said ro- 


tâting member for intérrupting the break de- 
vice, substantially as deseribed. 

6. An electrie break comprising a rotating 
member having regions of varying mass of 
magnetie material producing regions of in- 
creasing maÿnetie attraction, an electromag- 
net adjacent said rotating member, à break 
device, and a pivoted roll earried by said ro- 
tating member for interrupting the break de- 
vice, substantially as describèd. 

7. An'electric break comprising a rotating 
member having regions of increasing mag- 
netic attraction, an_electromagnet adjacent 
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for adjusting said roll on said rotating mem- 
ber, substantially as described, 

8. An electric break comprising a rotating 
member having regions of increasing mag- 
netic attraction, an electromagnet adjacent 

: Said rotating member, a break device, and à 
bar fxod on said rotating. member and pro- 
vided with rolls pivoted thereon at its oppo- 
site ends tn line with and to interrupt said 
bregk device, substantially as describod. 

9." An electric break comprising a Fotating 
methber having regibns. of increasing mag- 
netie attraction, an electromagnet adjacent 
said rotating member, a break device, and an 
interrupter earried bÿ said rotatiig member 
for interrupting the break device, said break 
devies being mounted on 4 carrier movable 
concentrieally to said rotating member, sub- 
stantially as described: . 

10. An electric break comprising à rotatini 
member having regions of increasing mag- 
netic attraction, an ‘electromagnet adjacent 


said rotating momber, a break device, and a 
revolving interrupter driven by said rotating 
member, said break device including a yield: 25 
ing arm projecting obliquely into the path of 
said interrupter, substantially as described. 

11. Anelectrié break comprising an arm 
carrying 4 hammer, an anvil opposite said 
hammer, said arm béiug yieldingly supported 36 
and provided with means for regulating the 
tension or resistance thereof, an interrapter 
for engaging the free end of said arm, and 
automatie means operated by the current be- 
ing broken for driving said interrupter, sub- 35 
stantially as describod. 

Ju testimony whereof I have signed my 
name to this specification in the presence of 
two-subseribing witnesses, 


THOMAS B. KINRAIDE. 


Witnesses: 
Geo. H. MAXWELL, 
ALEXANDER C. PROUDHIT. 
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SPÉCIFICATION forming part of Letters Patent No. 628,316, dated April 18, 1899. 


To «lt 16hom 18 may concern | 

Be it known that Î, THOMAS B. KINRAIDE, 
ot Boston, county of Suftolk, State of Massn- 
chusotts, have inventel an improvement in 

Spark-Gaps, of which the following 
description, in connection with the aecompa- | 
nying drawings, is à specificatior, like letters 
où the dravings representing like parts. 

The more recent developments in eleetrieal 
matters, and particularly in the line of ex- 
perimental research in connection with statie 
electricits, have dovelopea conditions reqnir- 
ing the discharge of such enormous potentials 
and amperage as Lo reuder the apparatus here- 
tofore provided for such parposes ineffeient 
and largoly useless, l'or the reason that these 
enormous discharges which the eleetrician 
frequently desires to experiment or deal with 
very quiekly render inoperative or destroÿ 
sueh usual apparatus, 

Accordingly it is the object of my present 
invention to provide a practically indestrueti 
ble discharge apparatus to meet the more ex- 
aeting requirements of the present day; and 
to that end I provide a spark-gap which is 
virtnally sell-recuperative and comprises op- | 
posito parallel discharge-surfaces of consider. 
able aren, which, Lesides their practieally in- 
destructible character, possess numerons very 
importantadvantages, all as will be more fully 
pointed ont in the course of the following de- 
failed description of the apparatus, reference 
beinghadio the accompany ing drawings,illns- 
trative 6£ preferred embodiments thereof, 

Fnthe draviuss, Figure 1 represents in side 
elevation a simple form of my huproved spark: 
gap. Fig. 2 is a similar view showing a modi- 
fication.” Fig. 3 is a top plan view of the form 
of apparatus shown in Fig, 2. 

While the spark-gap which constitutes my 
invention and which I will now describe is 
primarily intendeil for usein discharginæ con- 
denses, as shown in my appliention, Serial 
No. 679,700, filed Any 5, 1895, it will be un- 
derstood thatitis notlimited thereto, buimay 
De omployed in various other relations. 

1 provide electrodes preferably in the form 
of opposite parallel disks g g', the air-gap be- 
iween whose plane surfaces constitutes the 

gap, the extended area of these elec 


trodes preventing the tendeney of the con- 
denser, for example, to discharge until it has ! 


lation fe Gaptennher 24, 1608. Berial Ko. 691,768. Co model) 


renched its maximum charge and also eaus- 
ing the discharge to be exéeedingly sudden 
wlien it does take place and the disks not be- 

ing liable to become unduly heated. 
The spark-gap constivutes virtually a self- 
sirnctiblo condenser, as 


D 
cessire discharges produeing 
dation here and there until the entire sûr 


| faces of the two disksare completely oxidized. 


Snitable means is provided for aceurately ad- 
justiug these plaies relntively to each other 
and regulating their distance apart, or, in 
other words, for controlling the resistance of 
theintervening gaseons diclectrié, and, refer- 
ring to ihe drawings, where I have shown a 
preferred meaus Fornecomplishing my object, 
St will be seen that 1 provide a plurality of 
posts g°, thrended at their npper ends and 
earrying shonldered nnts g*, on the sholders 
of which is placed the top disk g. The op 
posite plate g resis on a Support or table g 
and is mounted loosely on a post g’, being 
normally held downwardly by à spring 9° 
contained in à hanger or housing g', depend- 
ing from the table g', said spring bearing at 
one end against the Aanged lower end of the 
banger grand at its other end bearing agaiust 

a washer g°, retained by a scrow {’, whose 
head enters à hole or recess in the plate g for 
eentering the laiter. 

The plate g is provided on its under side 
with a plurality 6 recesses or sockets, hérein 95 
shown as three in number, which receive 
props or strats g°, projecting npwardly from 
the base of the instrument. These props 9° 
are of precisely equal leugth, so that they 
support the plate g in absolute parallelism to 
its opposite plate y. The support g' has de- 
ponding from its lower sido a sud 4", whieh 
is engaged by the bifureatod end g* of a le- 
ver 95, pivoted at il to n post g' on the base, 
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By this provision the most delicate adjust- 
ment is possible simply y swinging the lever 
95 one way or the other, so ns fo incline the 
Strnts g more or less, and thereby increase | 
or decrease the distance botwcon tho plates 
gg’, the uts g° being depended npon forthe 
coarser adjustments of the plates. 

In Pigs. 3 and 3 1 have shown Le plates y 
g'as hollow and provided-with water-cireu- 
lation pipes gin order that they may be ab- | 
solutely prevented from all heatins under ex- 
traordinary conditions, Under nsual condi- 
tions, howëver, this provision is entirely un- 
necessary, itbeingsuflicient simply Lo provide 
the plates, as shown in Fig. 1. 

When the adjacent surfaces of the plates 
have becomeentirely oxidized, the plates may 
be turned over and their opposite sides used, 
and when both sides have becomo oxidizod 
they may be readily removed and scourcd of 
without destroying any of their adjustments. 

My apparatus makes possible the sudden 
discharge of a condenser alter the lutter has 
reached a eertain predetermined poiut, and 
said discharge is of great volume or large 
amperage and of a very sudden and abrupt 
nature, as the current will notbreak across tie 
spark-gap until it eannot help doing so, and 
when it does do so the discharge takes place 
with à minimum heating effect, not intemfer- 
ing with the efficiency, with vory rapid and 
with very short and sharp oscillations inen- 
pable of being obtained between & ball or 
point discharge gap. 

The adjustment of the plates relatively to 
each other rewulates the amporage-discharge 
of the instrument being discharged. 

Having described my invention, what I 
claim, and desire to seenre by Letters Patent, 
— 

1. Aspark-gap of the kind described foruse 
ina condenser-cireuit,sxid spark-gap present- 
ing opposite parallel discharge-surfaces of 
relatively largo areas and meuus for regulat- 
ing the discharge distance between said par- 
allel surfaces, Whereby a condenser charge 
may beautomatically governed, su bstantially 
as deseribed. 

2, The herein-deseribed spark-gap compris- 
iug opposite electrodes presenting parallel 
discharge-surfaces, one of said electrodes be 
ing supported on three or more struts of equal 
length, and means for rotatingsaid strut-sup- 
ported electrode abont its center, hereby ils 
adjustnent may bo varied to and from the op- 
posite electrode, substantially as described. 

3. Aspark-gap, comprising two permanent 
large superfefal areas parallel to each other, | 
constituting opposite discharge-surfaces, and | 
an interposed gaseous dielectrie, said dis- 
charge-surfaces having condenser enpacity | 


for breaking down the intervening dielectrie, 
and the latter automatically res£ori 
newing itself, substantially as des 

park-wap comprising opposite hollow 
plates or diskS having parallel d'ischarge-snr- 
faces, means for regnlating the discharwe dis- 
tance betvreen said surfaces, and cireulation- 
pipes entering the same, whereby a cireula- 
tou of water may be maintained for keop- 
ing êhe plates or diske cool, substautially 48 
described. 

5. A spark-gap comprisiug threc or more 
posts, shoulders adjustable thereon, a plate 
or disk supported on said shoulders, à second 
plate below the same, à support therefor, 
three or more upright struts loosely engaging 
said support, and means to rotaté said Sup- 
port about its center, whereby said struts are 
simultanconsl and similarlÿ moved for va- 
rying the distance apart of said plates, sub- 
stantially as deseribed. 

6. A spark-gap comprising a central post, a 
plurality of supporting-posts, two plates, one 
earried by said supporting-posts and the other 
adjacent said central post, three or more simi- 
larsteuts supportingsaid lower plate, aspring 
maintaining said struts in proper supporting 
relation, and means Lo rotate the lower plate 
on said central post, substantially as de- 
seribed. 

7. À spark-gap comprising a plurality of 

pporting-posis, two plates, the lower plate 
Leing pivotally mounted, three or more simi- 
larstruts supporting said lower plate, and the 
npper plate beingsupported by said support 
ing-posts, a lever pivotally mounted adjacent, 
said lower plate and loosély connected there- 
with at its inner end for rotating said plate 
and tipping said struts, substantially a8 de- 
seribed. 

8. À spark-gap comprising a central post; a 
plnrality of snpporting-posts, two plates, the 
lower plate being pivotally mountéd concen- 
tric]ly 10 said eentral post, a hanger depend 
ing adjacent said post, a spring between said 
post and hanger and engaging the hanger at 
Îts lower end and held by the post at its up- 
per end, three or more similar struts support 
ing said lower plate, and the upper plate be- 
ing sapported by said supporting-posts, a le- 
ver pivotally monnted adjacent said lower 
plate and loosely connected therewith at its 
inner end for rotating said plate and tipping 
said struts, substantially as described. 

In testimony whereof I have signed my 
name to this specificatiou in the presence of 
two subseribing witnesses. 

THOMAS B. KINRAIDE. 

Witnesses: 

GRo. IL MAXWELL, 


ALEXANDER C. PROUDITE. 
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COMPLETE SPECIFICATION. 


Improvements in Electric Spark Gap Apparatus. 


1, Tuomss Borrox Kixuaïne, of 38, Spring Park Avenue, Jamaica Plain, in 
the State of Massachusetts, one of the United States of Amerieny Eleotrivinn, do 
hereby déclare the nature of this invention and in what manner the sue is to 
be performed, Lo be particularly described and ascertained in and be the following 
statement :— 


The more recont developments in electrical matters, and partioulurly in the 
line of expérimental researeh in connection with static electrieity, bas developed 
conditions requiring the discharge of sach enormous poténtials and amporage ne to 
render the apparatus heretofore provided for such purposes ineflicient and largel, 

+, for lie renson that these enormoux discharges which the electrician Frequently 
desires Lo experiment or deal with very quickly render-inoperative or destroy sach 
usunl apparatus 

Accordingly, it ix the ôbjeet of my present invention to provide a practically 
i ge apparatus Lo meet the more exséting requirements of Eie 
present day, and 10 that enr L provide a spurk gap whieh ik virtually self-recuperdt 
and comprises opposite parallel discharge surfaces of considerable aten, which, besiil 

r practically indestructi F3 pr numerous verÿ important advan. 

Has will be more fully pointed out in the course of the following detailed 

description of tbe npparatus, reference being ha to the accompanying draings 
illustrative of preferred emboiliments thereof. 

In the drawings, Fig, Lrepresents in side élevation a simple form of my imnproveat 

Fa a siallar view shewing a modification. 
3 is a top plan viewof the for of apparatus shewn in Fig. 2. 

I provide electrodes preferably in the form of opposite jumllel dises g, 9!, the air 
gap between whose fume surfaces constitutes the spark gap, the extended aren of 
there électrodes preventing The tendeney of the condenser (for example) with wbich 
my invention will ordinarily be used, to discharge until it bas reached jte maximum 
charge, and also enusing the discharge to bo exceodingly sndden when it does take 
place, and the disex not being liable to become unduly heated. 

The spark gap comtitutes virtually a sell-recuperative condenser, ns it were, thé 
parallel, and preferably plane, metallic surfaces y, y, being the discharge surfaces 
which discharge through or neross the intervening air dielectrie. The air gap ix 
bruken through when the voltage las exerted à auficient strain upon the air to 
rupture it. ‘he lnrger the dises are, the_grenter condenser capcity will they bave, 
and hence the further apart they will spark. 

At ench discharge of the condenser n small portion of the plates 9, y, is oxidizedl, 
the successive discharges producing very thin oxidation here and (here until {he 
entire surfaces of the two dises are completely oxidised. These dises may be made of 
copper or ather suitable conductor material, 

Suitable means is provided for acourately adjusting these plates relatively to each 
other and regulating their distance apart, or, in other wonds, for controlling the 
resistance of the intervening gaseous dielectric, and referring Lo the drawings, where 
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is Improvements in Electric Spark Gap Apparatus. 


L'hnva ahesn a preferred means for accomplishiog my object, it will be seen that 1 
provide a plurality of posts 4% thrended at thoie upper ends and carrying shouldered 
nuts g on the shonlders of which is placed the top dise 9 

Thé opposité plate 7 résts on a support or table 9° and is mounted loosely on a 
post 4, belug normally hell downwardly by a spring 9 containe in a hanger or 
De depending from the table gt said spring bearing nt one end against the 
fanged lower end of the hanger g° and at its other end bearing aga 
retaivod by « serew 9° whose bond enters a hole or resess in the plate y fo 
the latter. 

The plate g is provided on ftx underside with a plurality of resess 
horela shewn as three in number, which receive props or struts 9! projecting mpw 
from the bass of Che instrument. 

These props 9! are of precisely equal length, 20 that they support the plate sin 
abéolute parallélism to its opposite Fate 9! 

The support ot has depending from its lower side a stud gl which fs engaged by 
the bifarcated énd gi% of a lover 9° pivoted at pt to n post g0 on its base, 

By this provision the most delicate adjustment {s possible simply by swiuging the 
lever g°% one way or the other so as ta ineline the struts g° more br less, and therely 
increaso or deerease the distance between the plates y, 9f, the nuts y being depended 
upon for the coarser ndjustments of the plates. 

In Figs. nd 3% £ hu hewn the plates y, 9, as hollow and provided with wa 
cireulatfon pipes gt, in order Chat they may be alnalutely prevented from all heating 
uruler extmordinary conditions. 

Uuder nsunl conditions, however, this provision is entirely mnnecemy, it being 
sufficient simply to provide the plates as shèwn in Fig. L 

When the adjacent surfaces of the plates havo become entirely oxidized, the plates 
muy be turned over and their opposite sides used, and when both sides have. become 
oxidized, they may be readily removed and seoured off without destroying any of 
their adjustments. 

My apparstua makes possible the sudiden discharge of n condenser after the: latter 
has rencbed a certain predeternined point, and snid discharge is of grent volume or 
large araperage and ed LEUR matares ne Lie current will né breni 
across the spark gap untilit cannot help doing 0, and when it does do so the discharge 
takes place with n minima heating effect, not interfering with the efficiency, with 
very rapid and with very short and sharp oscillations incapable of being obtained 
between a ball or point discharge gap. 

The adjustment of the plates Tltirely to each other regulates the amperage 
discharge of the instrument being discharged. 


Having now particularly described and ascertained the nature of my said inven- 
tiou, and ju wbat manner the sume is to be performed, I declare that what L 
élue ir 1— 


1. A epark gap of the kind described, said spark gap presenting opposite parallel 
diseharge surfnces of relatively large areas, and means for regalnting the discharge 
distance between said parallel surfaces, substantinily as described, 

2. Tho berein described spark gap comprising opposite electrodes presonting 
parallel discharge surfaces, one of said electrodes being supported on three or more 
struts of equal length, and means for rotating said strat-supported electrode about 
its centre, wbereby its adjustment may be varied to and from the opposite electrode, 
substantinlly ns déseribed, 

3. À spark gup comprising two permanent age superfioial areus parallel to each 
other, constituting opposité discharge surfaces, and an interposed gaseous dielectrie, 
said discharge surfaces having condenser capacity for breaking down the intervening 
dielectrie, and the Intter automatically restoritg or renewing itself, substantially as 
described. : 

4. À spark gap comprising opposite hollow plates or dises having parallel discliarge 
surfaces, means for regulating the discharge distance between said surfaces, and 
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ering the same, w 


ported oi 
pport about c : are simultaneously and 


varying + part 0 plates, subatantially a 


supporting posts, two 
sid al post, 
ag maintaining said 


,n y between said post and 


à and à the post at its upper end, thre 
plate, and the upper plnte being sup} 
y mounted adjacent said lower plate 
end for rotating said plate and tippiug 
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THOMAS BURTON KINRAIDE 1 JAMAICA-PLAIN iMass., V. Sr. A. 
Vorrichtung zur Erzeugung elektrischer Entiadungen. 


Patentirt im Dectschen Reiche vom 23, März 1899 ab. 


Die neuérliche Entwickelung auf elektrischem 
Gebiet, insbesondere in Ricktung der experi- 
mentellen Arbeit mit statischer Élektricitét er- 
fordert Entladungen von solch enormem Po- 
{entisl_bezw. Mengen aufgespeicherter Elektri- 
cit, defs die üblichen Vorrichtengen, indem 
sie sehr rasch unwirksam werden oder der 
Zerstürung unterliegen, umzureichend geworcen 
sind, 

Dieser Uebelstund wird der vorliegenden 
Erfndung gemäfs beseitigt durch die Ver- 
wendung des bekanntèn Kohlrauseh'schen 
Plattencondensators als Funkengeber zur Er- 
zeugung oscillirender Enfladungen, d. h. es 
wid die Entladung bewirkt venmitielst zweier 
unter Bclsung dines Fankenraumes streng 
parallel zu einander angeordneien Fifchen von 
grofser Ausdebnung. 

Die Erfodung ist in zvei Beispiclen in den 
beiligenden Zeichnungen veranschaulicht. 

Fig. 1 zelut in Seitenaosicht cine schr ein- 
fache Ausührungsforn und 

Fig. 2 in gleicher Darstellung eine mit Kübl- 
vorichtung (ür die Entladungsplatten ver- 
séhene Abänderung; Fig. 3 ist die Oberansicht 
au Fig 2 ) 

Die Entladungselekiroden bestehen aus den 
metallenen Platten oder Scheiben g g', welche, 
mit môglichst ebener Oberfläche versehen, streng 
parallel au éinander angeordnet sind; der Lufle 
raum zwischen den Plaïien bildet den Furken- 
run, Je grôféer die Scheiben sind, um 30 
grôfere Condensatorenpacitit besitsen sie, und 
durch einen um s0 weïteren Zwischenraum 
lssen sie Funken Ubersehlagen: 

Die Scheïben bezw. Platten g gl sind behufs 


Aenderung des Widerstandes des zwischenge- 
schalteten gasfôrmigen Dielektrikums verstellbar 
gemacht. Aus den Zeichnungen, in denen die 
bierzu vom Erfinder angewendete Einrichtung 
veranschauticht ist, ersiehit man, dafé cine An- 
zabl Säulen g° angeordnet ist, auf deren obere 
mit Gewinde verechene Enden Muttern g ge- 
schraubt sind mit Schultern zum Aufsetsen der 
oberen Scheibe oder Platte g2. 

Die Gegenscheibe £ rubt’auf einer Unter- 
lage oder einem Tisch gt; sie ist lose in 
einem Säalchen g% gehalten und wird für ge 
wübnlich gegen ihre Unterlage gesogen durch 
eine Schraubenfeder g', welche in einem von 
der Unterlage erabhingenden Gebäuse g * an- 
geordnet ist. Diese Feder g® stüiet sich mit 
dem unteren Ende gegen den Boden des Ge- 
Hüuses und mit dem oberen Ende gegen eine 
Scheébe g°, welche durch eine Schraube g° 
feslgehalten ist, deren Kopf in der Scheibe 
zur Centrirung  derselben versent Die 
Scheïbe g ist auf der Unterseite mit einer An- 
Zabl, auf der Zeichnung z. B. dreï, Vertielungen 
verseheu zur Aufnahme der oberen Enden von 
Stütren g. Letztere sind von genau gleicher 
Lünge, so dafs sie die Scheibe g  absolut 
parallel zur Gegenscheibe g! halten. Von der 
Ünterseite der Unterlge g ragt nach unten 
ein Zapfen gl! (Fig. 3), welchen das gegabelte 
Ende gi eines Hébels g®° umfalst, der in g" 
drehbar auf éiner Säute g4 gelegert is. În- 
folue diese Einrichtang ist die gemaueste Ein- 
sidllung ia cinfacher Weise ermbglicht, indeur 
men durch Drehen des Elebels {nach der einen 
oder anderen Seite) den Slüten gl eine 
grôfiere oder geringere Neigung ertheilen und 


dadurch den Abstnd zwischen den Scheïben | 
gg entsprechend vergréfen und verringemn 
Die Muttern g° dienen grôberer Ein- | 
stellung durch Heben oder Senken der oberen 
Scheibe. 

In den Fig. 5 und 3 sind hohle Scheïben gg? 
in Verbindung mit Wassercirculationsréhren gi 
gezeigt, um jeder Erwärmung unter aufserge- 
wéhnlichen Umstinden begegnen zu kônnen. 
Für gewühnliche Umstände ist diese Vorkehrung 
vôllig tberfissi, 

Sind die Scheiben auf den Entadungs 
Slichen vollstindig oxydirt, so kann man sie 
umwenden und die Kehrseïten als Entladungs- 
Süchen benutzen. Sind auch diese oxydirt, so 
kann man die Scheiben leicht_herausnehmen 
uad blank machen, ohne eine ihrer Einstel- 
lungen zu zerstéren. 

Die Erfindung ermüglicht unter Entwicke- 
lung von nur wenig Wirme die jhe Ent- 
ladung eines Condensators bei Erreichung einer 
bestimeten Ladung unter Erzeugung von Os- 


cillationen, wie sie mit gleicher Rapidität, 


Kürze und Schürfe vermittelst der Entladung 
zwischen Kugel und Spitre nicht érziélbar 
sind. 


Parenr-AxspnÜcee: 


. Eine Vorrichtung zur Erzeugung elektri- 
scher Entladungen, gekennzéïchnet durch 
die Verwendung des Koblrausch'schen 
Platencondensators als Funkengeber. 

. Eine Ausführungsform der unter 1. 
schützten Vorrichtung, bei welcher eine der 
Entladungsoberflächen von drei oder mehr 
Siütæen von glecher Lange getragen wird, 
welche so angeordnet sind, dafs sie zur 
Regelung des gogenscitigen Abstandes der 
Entldungsfiichen zusammen geneigl: wer- 
den kënnen 

. Eine Ausführungsform der unter 1. ge- 
schtitzten Vorrichtung, bei welcher die Ent- 
ladungsoberüchen mit Circulationsvarrich- 
tung behufs Durchleitung von Kühiwesser 
verséhen sind 


ge 
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Elektrischer Selbstunterbrecher. 


Patentirt im Deutschen Reiche vom 24, März 1499 ab. 


Die vorliegende Erfindung bezieht sich auf | 
Stromunterbrecher, welche mach Art der in 
Thompson, Der Elektromag 94, auf | 
Seite 251 (Fig. 133) und Seite 265 (Fig. 150) 
beschriebenen Motoren gebaut sind, d h. in 
der As, dafs cin die Stromüffnung veran- | 
lasendes Glied an elnem mit Regionen von 
zunehmender und dann jüh ebsetzender Masse | 
emagnetischen Materials versehenen rotirenden 
Elcktromagnetanker, und zwvar 50 ongeordnet 
A, dafs es den Elektromagnelstromkreis bat, 
kurz bevar der Anker mit den Punkten grêfster 
magnetischer Masse vor den oder die Élektro- 
magnete gekommen ist, so dafs der Anker sich 
unter seiner lebendigen Kraft weiter dréht und 
so die Wiederherstellung des Stramschlusses 
vernlaft Die Erfindung bezweckt die leichte 
Verinderbukeit der Unterbrechungszahl bezw. 
Periodenltnge; dies wird dadurch erraicht, 
difs der daumenscheibenfürmig gestaltete Anker 
durch ein um seine Achse verstellbares Glied 
abhebend gegen einen in seiner Spannung 
arch Torsionsfederlagerong regelbaren Hammer 
wirkt, der zusammen mit dem Amos auf 
sivem um die Ankerachse verstellbaren Tréger 
angeordnet ist Es kann so vermittelst Ver- 
stelung des Abhebegliedes vor dem Gebrauch 
des Apparutes die Periodentinge  éingestelit, 
und diese dann dem während der Thütigkoit 
des Apparates hervortretenden Bedürfnix ent- 
sprechend verlingert oder verkürzt werden, 
indem man den genannten Trager so dreht, 


defs er den Hammer in der Baba des ge- 
nunnten Gliedes weiter vorwärts- oder aurtick- 
stellt. 

Der Unterb) Ât auf der beiliegenden 
Zeichnung in einem Ausféhrungebeispiel dar. 
gestelll, welches Fig. : in der Oberansicht und 
Fig. 2 in ciner Seitenansicht zeigt. 

Die in der Lagerhülse d drehbare, stehende 


| Spindel 4? trügt eine Ankercheïbe d? von 


soleher Form, daf sie dem ode- den {z. B 
zwei) elnander diametral gegentiber angeord 
neten Elektromagneten oder Solengiden di? d' 
Regionen von zunehmender magnetischer Masse 
darbistel, indem îhre Peripherie 2. B. zu ewvei 
excentrisch verlaufenden und dann jäh ab. 
fallenden hubdaumenartigen  Vorsprüngen 4% 
ausgebildet ist Für jede Umdrebung des 
Ankers vrüchst s0 seine Geschwindigkeil von 
éiner_gleichen Anfngsgeschwindigket bis zu 
ainem gleichen Maximum. Mit dem Anker d 
rotiren Antifricionsrällchen d*, deéren die 
Zeichnung z. B. zwei en den entaegengesetzten 
Enden ciner auf dem Anker_ befestigten 
Schiene d angeordnet zeïgt. Sie werden 
vorzagsweise aus Vulkanit oder andere ge- 
cigneïen Isclirmoterial hergestellt. In ihren 
Waeg ragt ein, 2. B. aus einem Drahtstäck be- 
sthender Arm d', der des Hammer 4? zum 
Stromschliefen mit dem Ambos d° trägt, wel- 
cher auf dem Ende einer Einstellschraube d° 
sut. Ein vermifilst Schraube 41 verselle 
burer Auschlag d'° (aus gehärteier Faser) be- 


greszt die Hammerbuhn auf der entgegenge- ! 
setten Seite Der Arm oder Ste d° sit | 
vermhttelst Nabe d' lose auf einem Zaofen di 

und wird federnd gestützt durch eine Schrauben- | 
feder dt (Fig. 2}, die am einen Ende mit der | 
Nabe di und am anceren Ende mit einem 

Ring d' zusammenhängt, welcher  mitteist 

Klemmschraube d'° auf dem Zapien di fest- 

géklemmt werden kann. Durch Verdrehen des 

Ringes nach Lüsen der Schraube lift sich 

somit die Hammerspannung cinstellen: 

Auf der Zeichnung ist angenommen, der 
Unterbrecher vermittele das Laden eines Con- 
densators; letzterer ist vermittclst Lcitungen 
14 und Klemmen D DA üiber die Elekiro- 
magnete dd an die Stromquelle, und der 
Untesbrecher ist zwischen die Elektromugnete 
gelegi.  Gesct, der Unterbrecher schlieke | 
Sich (d® auf 4%); alsdann ist der Condensator | 
kurz geschlossen und derselbe entladet sich in- 
folge dessen. Der Siromkreis der Elektro- 
magnete jedoch ist geschlossen, und es fiefst 
der Strom: Siromquelle, dt, d'#, D', 4%, 41,45, 
4%, D, 41,4", Stromquelle. * Die Élektro- 
amagnete erhalten also Strom und ertheilen dem 
Anker d* D:éhung nach links (Pfeil Fig. 1), 
vod zwar wegen des excentrischen Verlaufes 
der Vorsprünge d* mit wachsender Geschwin- | 
digkeit, so dafs das in der Drebrichtung vordere 
Rollchen d# mit Kraft gegen das Ende des 
Hammerstieles stôft, und der Schiuis 4’ dt 
augenblickiich gectnet wird. Die Rollchen dt 
sind beztglich der Ankervorsprüinge d° 30 ge- 
legt, dafs sie den Hemmer frllher ans der Be 
rührung mit dem Ambos stofen, als die | 
tufsersten Theïle von d', das sind die Punkte 
stérkster Anzichung, den  Elektromagneten 
gegenüber kommens cer Anker hat ako im 
Moment der Strombffoung berw. des Strom- 
loswerdens der Elektromagnete eine schr hohe 
lebendige Kreñ. Hierdurch wird der Strom- 
kreis der Elektromognete unterbrochén und 
der Kurzschlafs des Condensators sufgehoben 
Es fiefst alsdann der Strom von der Strom- 
quelle d'°, Eleltromagnet d'#, Klemine Did, 
Conéensater d’£ D?, Elektromagnet d' zur 
negativen Poi der Stromquelle, und de Con- 
densator ladet sich. Da der Ladestrom jedoch 
sehr schwach ist, so werden die Elektro- 
magnete 42415 durch ihn nicht merklich er- 
regt und Küinnen als strorrlos angeschen wer- 
den. Unterdessen hat sich die Ankerscheibe d° 
mit den Armen 45 und den Rôllchen di ver- | 
môge der lebendigen Kraft weiter dedreht, die 
Punkte stärkster Anziebung sind an den Elektro- 
magnéten vorbeigegangen und die Punkte 
schwächster Anzichung vor dieselben gekorm- 
men; nun läft das Rôïlchen di den Ham- 
mer dd’ los und vermüge der Feder di | 
wird der Tammer d°? gegen d' gedrückt und 


der Schnfs ® wieder hergestellt… Alsdann 
wiederholt sich derselbe Vorgang. Der Stiel 4° 
wird zweckentipréchend tangental zum Anker 
gestellt, damit die Rôüllien d* müglichst 
wenig Reibung zu überwinden haben. 

Dié Réllchenschiene d‘ ist auf der Anker- 
achse verstellbar angeklemmt; andererscits sind 
Aibos und Hammer auf einem Trüger 4° 
angeordnet, der um die Lagerhülse 4 (der 
Spindel 41} ais Zapfen drehbar ist Hierdurch 
ist einerseits die Einstellung der Periodenlénge 
vor der Inbetiebsctzung des Apparates, an 
dererseits die Aenderung der Periode während 
des Betriebes auf einfachsie Weise ermügiclut; 
je mehr man die Rëllchen di in Bezug auf 
die Ankercheïbe 42 in der Drehrichtung der 
selben verstellé, um so grôfser wird der Ab- 
Stand der Puakie stérkster Anzichung zwischen 
den Vorsprüngen d° und den Elektromag 
im Zeïtpunkte des Oeffaens; létztere fben also 
auch nur eine schwächere Arzichung auf der 
Anker aus, und dessen Drehgeschwindigheit 
findet sich entsorechend verhngsamt, so ais 
die Anzahl der Unterbrechungen pro Zeitein- 
heit vermindert, €. h die Dauer des jeweiligen 
Stromschlusses * bezw. des Condensatorkurz- 
schlusses verlängert wird und umgekehrt. Dreht 
man nun den Trüger d° z. B, nach rechts, so 
wird der Abstnd zwischen Hummer und 
rechsseitigem Elekiromagnet verkürzt und ent- 
spréchend auch im Ocfnungsaugenblick der 
Abstand zwischen den Punkten stärkster An- 
zichung der Vorspränge d° und den Elektro- 
magnelen veringert: letzter Uben ako eine 
stirkere Anzichung aus und beschleunigen 
entsprechend die Anke-drehung, und umgekeh-t 

Infolge der beschriebenen Eirichteng kann 
die Stromschlufsperiode für die Elektrosmagnete 
so beträchtlich wie gewinscht bemess 
den. Mit einem gewühalichen Unte 
würde dies unmôglich sein, well die Bürste 
während der Schlufsperiode ‘eufliegen bleiber: 
müfte und die beschlifiene Fiche durch ihre 
Reibung so stark erhiten würde, da% eîne 
constante Bagenbildung statlfinde, welche nicht 
uur die Wirksamkeil des Stromkreises schadi- 
gen, sondem schlieflich auch den Apparat 
zerstôren würde. Im beschriebenen Unter- 
brecher ist nicht nur keine Gelegenheit zur 
Bogenbildung vorhanden, weil die dazu er- 
forderliche Oberfliche übérhaupt feblt, sondern 
es vollzeht sich auch die Oeffnung so un 
gemein rasch, dafs sie nicht einmal cinen 
Funken überspringen macht, was our ge- 
legentlich beim Schlufsmachen eintritt. 


PATENT-ANSPRUCH: 


Elektrischer Selbstunterbrecher, bei welchem 
die ait Stellen von zunehmender und dann 


jh absetzender Masse megnetischen Stofles | bare Hammer {d®) susammen mit dem Am- 
Kerschene umlaufende Ankerscheibe cines oder | bos (d} auf einem um die Ackse der Anker- 
mehrerer Elektromagnete einen Hammer ab- | scheibe”{d®) drehbaren Träger (d*) ange- 
Hebt und dadurch den Stromkreis üfinet, da- | ordnet und das von der Ankerscheibe mitge 
durch gekennzcichnet, dafs der in seîner Span- | drehte Oeffnangsglied (d{) um genannte Achse 
œung durch Torsionsiederlagerung (d") regel- | verstelibar ist 
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July 22, 1901 
Monday Morning 
Mr. Gilder, 
Editor Century Magazine, - 
New York City. 


My dear Mr Gilder, 


Mr. Thomas B. Kinraide of Jamaica Plain has in the course of extended experiments, secured 
some very remarkable and valuable photographic plates containing records of electrical discharges. 
There are entirely different from any plates of the kind heretofore secured. They show several 
things that no other photographs of electricity have ever shown. Prof. Cross of the Massachusetts 
Institute of Technology will be glad to assure you of their scientific value should you care to 
correspond with him on the subject. 


1 may add that the Institute has recently accepted from Mr. Kinraide a set of about 50 plates. 


1 have thought you might like to reproduce some of these plates — Mr. Kinraide calls them as 
“electrographs” — in the “Century”. Mr. Kinraide has selected a small number and has kindly 
allowed me to write a descriptive text explaining their meaning and the conditions under which the 
different ones were secured. 


I think you might be interested to visit Mr. Kinraide’s laboratory and to see for yourself what 
he has done in this and other lines of electrical investigation. Should you care to do this, Mr. 
Kinraide will be glad to welcome you to meet Prof. Cross there. 


You would then be able to satisfy yourself as to the scientific value of these electrographs 
and to judge whether or not an article in regard to them would be desirable for the “Century”. 


Trusting you will find it agreeable to investigate Mr. Kinraide’s work, 
lam, 
Very truly yours, 
(Miss) Anabel Parker 
76 Munroe St. 
Roxbury, Mass. 

Mr. Kinraide's address is 

Thomas B. Kinraide, Esq. 

Spring Park Ave. 

Jamaica Plain, 
Mass. 


Roxbury, Mass. 
July 25, 1901 
Mr. R. U. Johnson, 
New York City. 


My Dear Mr. Johnson: -- 
Your kind reply to me, under date of July 24, is at hand. 


You mention an article on Mr. Tesla’s work printed in The Century Magazine for June, 1890. | 
think you must refer to the one that appeared in the issue for June 1900. That is on entirely 
different lines from the sketch of Mr. Kinraide’s work which 1 have written. 


As soon as | can communicate with Mr. Kinraide, who is just now out of town, | will forward him 
the photographs together with the descriptive text. 


Meantime, both Mr. Kinraide and myself would be glad to have you communicate with Prof. 
Cross whom you doubtless know by reputation. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Recent Discoveries by Nikola Tesla. 
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THE PROBLEM OF INCREASING HUMAN ENERGY. 


WITH SPECIAL REFERENCE TO THE HARNESSING 
OF THE SUN'S ENERGY. 


BY NIKOLA TESLA, 


TELUSTRATED BY THB WRITERS ELROTRICAL EXPERIMENTS, NOW FIRST PUBLISHED. 


THE ONWARD MOVEMENT OF MAN-THE 
ENERGY OF THE MOVEMENT—THE THREE 
WAYS OF INCREASING HUMAN ENERGY. 


{ je all the endless variety of phenomena 
which nature presents to our senses, 
there is none that fills our minds with 
reater wonder than that inconceivably com- 
movement which, in its entirety, we 
nate as human life. Its mysterious 
rigin is veiled in the forever impenetrable 
ist of the past, its character is rendered 
ncomprehensible by its infinite intricacy, 
itsdestination is hidden in the unfathom- 
ble depths of the future. Whence does it 
come? What is it? Whither does it tend? 
are the great questions which the sages of 
all times have endeavored to answer. 
Modern science says: The sun is the past, 
the earth is the present, the moon is the 
future. From an incandescent mass we have. 
originated, and into a frozen mass we shall 
turn. Merciless is the law of nature, and 
rapidly and irresistibly we are drawn to our 
doom. Lord Kelvin, in his profound medita- 
tions, allows us only a short span of life, 
something like six million years, after which 
time the sun’s bright light will haye ceased 
to shine, and its life-giving heat Will have 
ebbed away, and our own earth will be a lump 
of ice, hurrying on through the eternal 
night. But do not let us despair. There 
will still be left on it a glimmering spark of 


make us measurably forgetful of the gloomy 
future. 

Though we may never be able to compre- 
hend human life, we know certainly that it 
is a movement, of whatever nature it be. 
The existence of a movement unavoidably 
implies a body which is being moved and a 
force which is moving it. Hence, wherever 
thereislife, there is a mass moved by a force. 
All mass possesses inertia, all force tends to 
persist. Owing to this universal property 
and condition, a body, be it at rest or in 
motion, tends to remain in the same state, 
and a force, manifesting itself anywhere and 
through whatever cause, produces an equiv- 
alent opposing force, and as an à 
necessity of this it follows that 
ment in nature must be 


reasoning. It is borne 
perceive—in the mov 
the surging and 
reverberations of 


life, and there will be a chance to kindle a i 


new fire on some distant star. This Wonder 
ful possibility seems, indeed, to exist, iudg- 
ing from Professor Dewar’s beautiful experi- 
ments with liquid air, which show that germs 
of organic life are not destroyed by cold, no 
matter how intense; consequently they may 
be transmitted through the interstellar 
space. Meanwhile the cheering lights. of 
science and art, ever increasing in intensity, 


illuminate our path, and the marvels they t 


diselose, and the- enjoyments they offer, 


THE PROBLEM OF INCREASING 


think and act, we are held together, like the 
stars in the firmament, with ties inseparable. 
These ties we cannot see, but we can féel 
them. I cut myself in the finger, and it 
pains me: this finger is a part of me. I see 
a friend hurt, and it hurts me, t00: my friend 
and I are one. And now I see stricken down 
an enemy, a lump of matter which, of all the 
lamps of matter in the universe, l care least 
for, and still it grieves me. Does this not 
prove that each of us is only a part of a 
whole? 

For ages this idea has been proclaimed in 
the consummately wise teachings of religion, 

bly not alone as a means of insuring 
ind harmony among men, but as a 
ply founded truth. The Buddhist ex 
sses it ii one way, the Christianin an 
, but both 

Metaphysical proofs are, however, not 
only ones which we are able to bring 
h in support of this idea. Science, too, 
»s this connectedness of separate 
als, though not cuite in the same 
it admits that the suns, planets, 
of a constellation are one body, 
there can be no doubt that it will be 
experimentally confirmed in times to come, 
when our means and methods for investigat- 
al and other states und phe- 
1 have been brought to great 
per Still more: this one human 
being lives on and on. The individual is 
emeral, races and nations come and pass 
, but man remains. Therein lies the 
profound difference between the individual 
and the whole. Therein, too, is to be found 
the partial explanation of many of those 
marvelous phenomena of heredity which are 
the result. of countless centuries of feeble 

but persistent influence. 

Conceive, then, man as a mass urged on 
by a force. Though this movement is not 
of a translatory character, implying change 
of place, yet the general laws of mechanical 
movement are applicableto it,and the energy 
associated with this mass can be measured, 
in accordance with well-known principles, by 
half the product of the mass with the square 
of a certain vel . So, for instance, a Can- 
non-ball which is at rest possesses a certain 
amount of energy in the form of heat, which 
ve measure in a similar way. We imagine the 
ball to consist of innumerable minule par: 
ticles, called atoms or molecules, which vi: 
brate or whirl around one another. We de- 
termine their masses and velocities, and from 
them the energy of each of these minute SJS- 
tems, and adding them all together, We get 

Vo, LX.—21. 


HUMAN ENERGY. 


an idea of the total heat-ener. contained in 
e ball, which is only DRE atrest. In 

is purely theoretical estimate this energy 
may then be calculated by multiplying half 
of the total mass—that is, half of the sum of 
all the small masses—with the square of à 
velocity which is determined from the velo- 
cities of the separate particles. In like man- 
ner we may conceive of human energy being 
measured by half the human mass multiplied 
with the square of a velocity which we are 
not yet able to compute. But our deficiency 
in this knowledge will not vitiate the truth 
of the deductions 1 shall draw, which rest 
on the firm basis that the same laws of mass 
and force govern throughout nature. 

Man, however, is not an ordinary mass, 
consisting of spinning atoms and molecules, 
and containing merely heat-energy. He is 
a mass possessed of certain higher qualities 
by reason of the creative principle of life 
with which he is endowed. His mass, as the 
water in an ocean wave, is being continu- 
ously exchanged, new taking the place of 
the old. Not only this, but he grows, propa- 
gates, and dies, thus altering his mass inde- 
pendently, both in bulk and density. What 
is most wonderful of all, he is capable of 
increasing or diminishing his velocity of 
movement by the mysterious power he pos- 
sesses of appropriating more or less energy. 
from other substance, and turning it into 
motive energy. But in any given moment we 
may ignore these slow changes and assume 
that human energy is measured by half the 
product of man's mass with the square of 
a certain hypolhetical velocity. However we: 
may compute this velocity, and whatever 
we may take as the standard of its measure, 
we must, in harmony with this conception, 
cometothe conclusionthatthe great problem 
of science is, and always will be, to increase 
the energy thus defined. Many years ago, 
stimulated by the perusal of that deeply in- 
teresting work, Drapers “History of the 
Intellectual Development of Europe,” de- 
picting so vividly human movement, 1 rec- 
ognized that to solve this eternal problem 
must ever be the chief task of the man of 
science, Some results of my own efforts 
to this end I shall endeavor briefy to de- 

ribe here. 

Let, then, in diagram a, M represent the 
mass of man. This mass is impelled in one 
direction by a force .f, which is resisted by 
another partly frictional and partly negative 
force À, acting in à direction exactly op- 
posite, and retarding the movement of the 
mass. Such an antagonistic force is present 


lu 


178 


in every movement, and must be taken into 
consideration. The difference between these 
two forces is the effective force which im- 
parts a velocity 1 to the mass M in the 
direction of the arrow on the line represent- 
ing the force f. Inaccordance with the pre- 
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TUE FIRST PROBLEM: HOW TO INCREASE THE 
HUMAN MASS—THE HURNING OF ATMO- 
SPHERIC NITROGEN. 


Viewen generally, there are obviously two 
ways of increasing the mass of mankind: 
first, by aiding and maintaining those forces 
and conditionswhichtend to increase it; and, 
second, byopposing and reducing those whieh 
tend to diminish it. The mass will be in- 
creased by careful attention to health, by 
substantial food, bymoderation, by re: gularity 
of habits, by the promotion of mariage, by 
conscientious attention to the children, and, 
generally stated, by the observance of all 
the many precepts and laws of religion and 
hygiene. But in adding new mass to the old, 
three cases again present themselves. Either 
the mass added is of the same velocity as 
the old, or it is of a smaller or of a higher 
velocity. To gain an idea of the relative im- 
portance of these cases, imagine à train 
composed of, say, one hundrej 


DIAGEAM a. THE THREE WA) 


HUMAN ENEI 
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‘ceding, the human energy will then be given 
bythe product à MV*— & V, in which 
Mis the total mass of man in the ordinary 
interpretation of the term “mass,” and ] 
a certain hypothetical velo which, in 
the present state of science, we are unable 
exactly to define and determine. To increase 
the human energy is, therefore, equivalent 
torincreasing this product, and there are, as 
willreadily be seen, only three ways possible 
to/attain this result, which are illustrated in 
the above diagram. The first way, shown 
invthe top figure, is to increase the mass 
(as indicated by the dotted circle), leaving 
the two opposing forces the same. The 
second way is to reduce the retarding force 
Rtoa smaller value r, leaving the mass 
and the impelling force the same, as dia- 
grammatically shown in the middle figure. 
Fe third May, which is illustrated in the 
fto Are is to increase the impelling force 


He value Z, while the mass and the 


g force R remai : 
dently fixed limits qua in unaltered. Evi- 
of mass and 


but the 


impi 


7 Jocomotives running on a track, 


and suppose that, to increase the 
energy Of the moving mass, four 
locomotives are added to the 
If these four move at the 
same velocity at which the train is going, the 
total energy will be increased four per cent, 
if they are moving at only one half of that 
velocity, the increase will amount to'onlyone 
per cent.; if they are moving at twice thatye 
ity, the increase of energy will be sixteen! 
r cent, This simple illustration shows that, 
f the greatest importance toadd massot 
a higher velocity. Stated more to the point, 
if, for example, the children be of the same 
degree of enlightenment as the parents, 
that is, mass of the “same velocity/=the 
energy will simply increase proportionatel 
to the number added. If they are less ir 
telligent or advanced, or mass of “smalle 
velocity,” there will be a very slight gain 
the energy; but if they are further advancel, 
or mass of “higher velocity,” then then 
generation will add very considerably to ti 
sum total of human energy. Any addition 
mass of “smaller velocity,” beyond thai 
dispensable amount required by the lawes 
pressed in the proverb, “Mens sand inc, 
pore sano,” should be strenuously 
For instance, the mere devek 
muscle, as aimed at in so 
leges, Î consider equiva 
of “smaller velocit] 
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mind and body, and the highest effici 
performance, is, of co De RQ 
ment. The above example shows that the 
most important result to be attained is the 
education, or the increase of the “ velocity,” 
of the mass newly added. * 
Conversely, it scarcely need be stat. 

hing that is against the ae 
religion and the laws of hygiene is tendin, 

to decrease the mass. Whisky, wine, te 
coffee, tobacco, and other such stimulants Fe 
responsible for the Shortening of the lives of 
many, and ought to be used with moderation, 
But I do not think that rigorous measures 
of suppres n of habits followed through 
many generations are commendable. Ibis 
wiser to preach moderation than abstinence, 
We have become accustomed to these stimu- 
s, and if such reforms are to be effected 
they must be slow and gradual. Those whé 
are devoting their energies to such ends 
1 make themselves far more useful] by 

eir efforts in other directions, as, 

for instance, toward providing pure water. 
For every person who perishes from the 
effects of a stimulant, at least a thousand 
j m the consequences of drinking im- 
er. This precious fluid, which daily 
s new life into us, is likewise the chief 


vehicle through which disease and death 

our bodies. The germs of destruction 
it conveys are enemies all the more terrible 
as they perform their fatal work unper- 


ceived. They seal our doom while we live 
and enjoy. The majority of people are so 
ignorant or careless in drinking water, and 
the consequences of this are so disastrous, 
that a philanthropist can scarcely use his ef- 
forts better than byendeavoring to enlighten 
those who are thus injuring themselves. 
By systematic purification and steriliza- 
tion of the drinking-water the human mass 
would be very considerably increased... It 
should be made a rigid rule—which mightibe 
enforced by law—to boil or to sterilize other- 
wise the drinking-water in every household 
and publie place. The mere filtering does 
not afford sufficient security against infec- 
tion. All ice for internal uses should be 
artificially prepared from water thoroughly 
sterilized. The importance of eliminating 
£erms of disease from the city water is gen- 
erally recognized, but little is being done 12 
improve the existing conditions, as n0-Satz 
isfactory method of sterilizing great quans 
tities of water has as yet been brought for- 
Ward. By improved electrical appliances ie 
are now enabled to produce ozone cheaply 
and in large amounts, and this ideal disin-, 


Careless neglect of the Same, are important 
factors of mortality. In noting ÉHRe 
every new sign of approaching danger, and 
re conscientiously every possible effort 
0 avert it, we are not only following wise 
laws of hygiene in the interest of our well- 
being and the Success of our labors, but we 
are also complying with a higher moral duty. 
Every one should consider his body as a 
priceless gift from one whom he loves above 
all, as a marvelous work of art, of unde- 
Scribable beauty and mastery beyond human 
<onception, and so delicate and frail that a 
Word, à breath, a look, nay, a thought, may 
injure it. Uncleanliness, which breeds dis- 
case and death, is not only a self-destructive 
but a highly immoral habit. In keeping our 
bodies free from infection, healthful, and 
Pure, we are expressing our reverence for 
the high principle with which they are en- 
dowed. He who follows the precepts of hy- 
giene in this spirit is proving himself, so far, 
truly religious. Laxity of morals is a ter. 
rible evil, which poisons both mind and body, 
and which is responsible for a great reduc- 
tion of the human mass in some countries. 
Many of the present customs and tenden- 
cies are productive of similar hurtful Tre- 
sults. For example, the society life, modern 
education and pursuits of women, tend- 
ing to draw them away from their house- 
hold duties and make men out of them, must 
needs detract from the elevating ideal they 
represent, diminish the artistic creative 
power, and cause sterilityand a general weak- 
ening of the race. A thousand other evils 
might be mentioned, but all put together, in 
their bearing upon the problem under discus- 
sion, they would not equal a single one, the 
want of food, brought on by poverty, desti- 
tution, and famine. Millions of individualsdie 
yearly for want of food, thus keeping down 
the mass. Even in our enlightened communi- 
: ithstanding the many charita- 
ties, and nobwithstanding s 
ble efforts, this is still, in all probability, the 
chief evil. 1 do not mean here absolute want 
of food, but want of healthful nutriment, 
How to provide good and plentiful food 
is, therefore, a most important question of 
the day. On general principles the raising 
of catile as a means of providing food is 
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nu , in the sense inter- 
D ur, ris undouhtediy tend Lg 
NH Ë r velocity. 
Bean of mad Lo raie Vogel 
de ur think, therefore, that Re 
ism is à commendable departure from 4 
Établished barbarous habit. That we can 
‘subsist on plant food and perform our W de 
even to advantage is not a theory, bu ta wel Ë 
demonstrated fact. Many races living al- 
most exclusively on vegetables are of supe- 
rior physique and strength. There is 10 
doubt that some plant food, such as out 
meal, is more economical than meat, and su- 
perior to it in regard to both mechanical and 
mental performance. Such food, moreover, 
taxesour digestive organs decidedlyl , and, 
in making us more contented and sociable, 
produces an amount of good dificult to es- 
timate. In view of these facts every effort 
should be made to stop the wanton and cr uel 
slaughter of animals, which must be de- 
Structive totour morals. To free ourselves 
from animal instincts and appetites, which 
Keep us down, we should begin at the very 
root from which they spring: we should 
effecta radical reform in the character of 
DT seeus 10 be no philosphient neces- 
Bit for food. We can conceive of organized 
beings living without nourishment, and de- 
riving all the energy they need for the per- 
formance of their life-functions from the 
ambient medium. In a crystal we have the 
clear evidence of the existence of a forma- 
tive life-principle, and though we cannot 
understand the life of a crystal, it is none 
the less a living being. There may be, be- 
sides crystals, other such individualized, 
material systems of beings, perhaps of gase- 
ous constitution, or composed of substance 
still more tenuous. In view of this possi- 
bility,—nay, probability,—we cannot apo- 
dictically deny the existence of organized 
beings on a planet merely because the condi- 
tions on the same are unsuitable for the 
existence of life as we conceive it. We 
cannot even, with positive assurance, assert 
that some of them might not be present 
here, in this our world, in the very midst of 
us, for their constitution and life-manifes- 
Rs Such that we are unable to 
n. 
The production 
ane for causin, 
naturally $: 
Hot of this 
not a] 
for the pres 


of artificial food as a 
& an increase of the human 
‘uggests itself, but à direct 
kind to provide nourishment 
ear to me rational, at least not 
ent. Whether we could thrive 


on such food is very doubtful. 
result of ages of continuous ee the 
we cannot radically change without unf 
seen and, in all probability, disastrons 2% 
sequences. So uncertain an experime"e 
should not be tried. By far the best was 
seems to me, to meet the ravages of the evil 
would be to find ways 06f increasing the paul 
ductivity of the soil. With this object ile 
preservation of forests is of an importance 
which cannot be overestimated, and inthÿs, 
connection, also, the utilization of watee 
power for purposes of electrical transmis 
sion, dispensing in many Ways With themes 
cessity of burning wood, and tending theréhy 
to forest preservation, is to be strongly ads 
vocated. But there are limits in the improve 
ment to be effected in this and similar ways, 
To increase materially the produetivity 
of the soil, it must be more effectively 
fertilized by artificial means. The question, 
of food-production resolves itself, then, into 
on how best to fertilize the soil 
that made the soil is stilla 
ystery. To explain its origin is probæ 
bly equivalent to explaining the origin 
of life itself. The rocks, disintegrated\by 
isture and heat and wind and weather, 
were in themselves not capable of maïntain” 
ing life. Some unexplained condition arose 
and some new principle came into effect, and) 
the first layer capable of sustaining lowor- 


ng quality to the soil, and higher 
ould then subsist, and so on and 


theories are, even now, not in agreement ss) 
to how fertilization is effected, it is a fact, 
only too well ascertained, that the soil cans 
not indefinitely sustain life, and some Wa} 
must be found to supply it with the sul 
stances which have been abstracted from 
by the plants. The chief and most valual 
among these substances are compo 
nitrogen, and the cheap production. 

is, therefore, the key for the soit 
all-important food proble : 
contains an inexha 

gen, and could we 

these compounds, a 

mankind wou 


THE PROBLEM Or INCREASING 


combine even with °xygen. But here elec- 
tricity comes to our aid: the dormant affini- 
ties of the element are awakened by an elec- 
trie eurrent of the proper quality. Às alump 
of coal which has beenin contact with oxygen 
for centuries without burning will combine 
withit when once ignited, sonitrogen, excited 
by electricity, will burn, I did not succeed, 
however, in producing electrical discharges 
exciting very effectively the atmospheric 
nitrogen until a comparatively recent date, 
although 1 showed, in May, 1801, in a sue 
tic lecture, a novel form of discharge or 
electrical flame named “St. Elmo’s hotfire,” 
which, besides being capable of generating 
ozone in abundance, also bossessed, as I 
pointed out on that OCCasion, distinetly the 
quality of exciting chemical afinities. This 
ischarge or flame was then onlythree or four 
;, its chemical action was likewise 
ble, and Consequently the process of 
of the ni ‘0gen Was wasteful, How 
this action was the question. 
eectric currents of a peculiar kind 
rroduced in order to render the pro- 

2n combustion more efficient. 
advance was made in ascer- 


the chemical activity of the 
rge Was very considerably increased 


by using eurrents of extremely high fre- 
queney or rate of vibration. This was an 
important improvement, but practical con- 
siderations soon set a definite limit to the 
in this direction. Next, the ef- 

fects of the electrical pressure of the cur- 
rent impulses, of their wave-form and other 
characteristic features, were investigated. 
Then the influence of the atmospheric pres- 
sure and temperature and of the presence 
of water and other bodies was studied, and 
thus the best conditions for causing the 
most intense chemical action of the dis- 
charge and securing the highest efficiency. of 
the process were gradually ascertained. Nat- 
urally, the improvements were not quick in 
coming; still, little by little, advanced. The 
lame grew largerand larger, andits oxid ing 
tion more and more intense. From an in- 
£nificant brush-discharge a few inches long 
àt developed into a marvelous electrical phe- 
Jiomenon, a roaring blaze, devouring the ni- 
rogen of the atmosphere and measuring 
Sixty or seventy feet across. Thus slowly, 
almost imperceptibly, possibility became ac- 
omplisament. All is not yet done, by any 
eans, but to what a degree my efforts have 
en rewarded an idea may be gained from 
à inspection of Fig. 1 (p. 176), which, with its 
ïtle, is self-explanatory. The flame-like dis- 
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Charge visible a produ ï ; 
trical oscillations He Re 
Fe shown, and violently agitate the electri- 
e molecules of the air, By this means a 
Strong aflinity is created between the two 
normally indifferent constituents of the at- 
Mosphere, and they combine readily, even if 
no further Provision is made for intensifying 
the chemical action of the discharge. Inthe 
manufacture of nitrogen compounds by this 
method, of course, every possible means 
bearing upon the intensity of this action 
and the efficiency of the process will be taken 
advantage of, and, besides, special arrange- 
ments will be provided for the fixation of 
the compounds formed, as they are gener- 
ally unstable, the nitrogen becoming again 
inert after a little Japse of time. Steam is 
a simple and effective means for fixing per- 
manently the compounds. The result illus- 
trated makes it practicable to oxidize the 
atmospherie nitrogen in unlimited quanti- 
ties, merely by the use of cheap mechanical 
power and simple electrical apparatus. In 
this manner many compounds of nitrogen 
may be manufactured all over the world, at 
a small cost, and in any desired amount, 
and by means of these compounds the soil 
can be fertilized and itsproductiveness indef- 
nitely increased. An abundance of cheap 
and healthful food, not artificial, but such as 
We are accustomed to, may thus be obtained. 
This new and inexhaustible source of food 
supply will be of incalculable benefit to man- 
kind, for it will enormously contribute to the 
increase of the human mass, and thus add 
immensely to human energy. Soon, I hope, 
the world will see the beginning of an indus- 
try which, in time to come, will, E believe, be 


in importance next to that of iron. 


THE SECOND PROBLEM: HOW TO REDUCE THE 
FORCE RETARDING THE HUMAN MASS—THE 
ART OF TELAUTOMATICS. 


As before stated, the force which retards 
the onward movement of man is partly fric- 
tional and partly negative. To illustrate 
this distinction Î may name, for example, 
ignorance, stupidity, and imbecility as some 
of the purely frictional forces, or resistances 
devoid of any directive tendency. On the 
other hand, visionariness, insanity, self-de- 
structive tendency, religious fanaticism, and 
the like, are all forces of anegative character, 
acting in definite directions. To reduce or 
entirely to overcome these dissimilar retard- 
ing forces, radically different methods must 
be employed. One knows, for instance, what 
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ictional force. 
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tion? Let us im: 
‘ain that, that period: 
e become of that wa: 
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compelled 
}} oductiveness, 
MS of money daily required for the 
Tance of armies and War apparatus, 
Tepresenting 2ver so much 0f human energy, 
all the effort r elessly spent in the Produc- 
il implements 


Law ang order 
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Were these such Would be easier to 
an to destro) A Would go on unre- 
d, creating and a umulating without 
Such conditions are not of this earth. 
which could do this Would not be a 
{might be a god: 
idvantage over attack, but 
ms to me, 
of new pri 
can render harbors à 
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attack 
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a state of things 
n which would be 
uman progress. It 
hing all the barriers which sepa- 
nd countries that civilization 
t furthered. 

ain, it is contended by some that the 
the flying-machine must bring on 
1 peace. This, too, I believe to be an 
roneous view. The flying-machine 
nly coming, and very soon, but the 
conditior remain the same as before. 
In fact, I see no reason why a ruling power, 
like Great Britain, might not govern the 
air as well as the sea. Without wishing 
to put myself on record as a prophet, I do 
not hesitate to say that the next years will 
the establishment of an “air-power, and! 
its center may not be far from New York. 

But, for all that, men will fight on merril, 

The ideal development of the war prinei- 
ple would ultimately lead to the transforma- 
tion of the whole energy of war into purely 
potential, explosive energy, like that ofan 
electrical condenser. In this form the war 
Énergy could be maintained without effort; 
it would need to be much smaller in amount, 
While incomparably more effective. 

As regards the security of a country 
against foreign invasion, it is interesting to 
note that it depends only on the relative, 
and not on the absolute, number of the in- 
dividuals or magnitude of the forces, and. 

hat, if every country should reduce the 
Var-force in the same ratio, the security. 
vould remain unaltered. An international 


Defense wil] always à 


Séem to be the first 
Ward diminis 
n Movement, 
the existing conditions can- 
definitely, for a new element 
0 assert itgelf, 


h rational step 
ing the force retard- 


e accomplished. 

Let us go back to the early beginning, 
When the law of the stronger was the only 
law. The light of reason was not yet kindled, 
and the weak was entirely at the mercy 
of the strong. The weak individual then 
began to learn how to defend himself. He 
made use of a club, stone, spear, sling, or 
bow and arrow, and in the course of time, 
instead of physical strength, intelligence be- 
Came the chief deciding factor in the battle. 
The wild character was gradually softened 
by the awakening of noble sentiments, and 
80, imperceptibly, after. ages of continued 
Progress, we have come from the brutal fight 
of the unreasoning animal to what we call 
the “civilized warfare” of to-day, in which 
the combatants shake hands, talk in a 
friendly way, and smoke cigars in the en- 
tractes, ready to engage again in deadly 
conflict at a signal. Let pessimists say what 
they like, here is an absolute evidence of 
great and gratifying advance. 

But now, what is the next phase in this 
evolution? Not peace as yet, by any means. 
The next change which should. turally fol- 
low from modern developments should be 
the continuous diminution of the number of 
individuals engaged in battle. The 


will be one of 
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en or other implements 
mt, no matter how de 

Ÿ may be made, that condition 

ï ed through any such de- 
eh implements require men 
men are pensable 
arts of the hinery. Their object is to 
PE and Lo destroy. Their power resides in 
their capacity fi oing evil. Solong as men 
Meet im battle, there will be bloodshed. 
Bloodshed will ever keep up barbarous pas: 
sion. To break ; fierce spirit, a radical 

ture must be 


structive t 
can never 
velopment. All 
for their operation 


omething that 
“ea principle 
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turn the 
battle intoan 
test without lo 
result men must 
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od 

rensed with: machine 
But how accomplish 
that which seem sible? The answer 
is simple enough machine capable 
of acting as though it were part of a human 
being—no mere mechanical contrivance, 
comprising levers, screws, wheels, clutches, 
and nothing more, but a machine embodying 
a higher principle, which will enable it to per- 
form its duties as though it had intelligence, 
experience, reason, judgment, a mind! This 
conclusion is the result of my thoughts and 
observations which have extended through 
virtually my whole life, and I shall now 
briefly describe how I came to accomplish 
that which at first seemed an unrealizable 
dream. 

À long time ago, when 1 was a boy, I was 
afficted with a singular trouble, which seems 
to have been due to an extraordinary excita- 
bility of the retina. It was the appearance 
of images which, by their persistence, marred 


I noted, namely, that wl 

an object appeared M Le 

seen something which remi 

the first instances I thought t] 

accidental, but soon I dir 

that it was ot 0, À visual pen 
sciously or unconsciously received 00 
preceded the appearance of trois Invaria) 
ually the desire arose in me to in Gb 
time, what caused the images to 4 Out ever 
the satisfaction of this desire sogn begs 
necessity. The next observation I mad, à 
that, just as these images followed ag M 
of something I had seen, so also the {] ro 
which I conceived were suggested in ia 
manner. Again, I experienced the Same de. 
sire to locate the image which caused {he 
thought, and this search for the org 
visual impression soon grew to be a. 
nature. My mind became automatic, ae 
were,and in thecourse of years of cont 
almost unconséious performance, I | 
the ability of locating every time and ass 
rule, instantly the visual impression which, 
started the thought. Nor is this all: Ityms. 
not long before Î was aware that alsoallmys 
movements were prompted in the same Way, 
and 50, searching, observing, and werifping 
continuously, year after year, ['have/ln 
every thought and every act of mines 
monstrated, and do so daily, to my: 
satisfaction, that I am an 

dowed with power of movement,! 

responds to external stimuli beating up, 
my sense organs, and and acts à 
moves accordin, a 


the vision of real objects and interfered struct 


with thought. When a word was said to me, 
the image of the object which it designated 
would appear vividly before my eyes, and 
many times it was impossible for me to tell 


ety, and I tried hard to free 


Fes But for à long time 1 L 


FIG. 2 THE FIRST PRACTICAL TELAUTOMATON, 
A machine having all its bodily or trauslatory movements and the operations ot the Juterios 


mechanism controlled from a distance without wires. ‘le créwlessboatshow 


in the photograpii 


ais its own motive power, propelling- aud steéring-maëhinery, and numerous Other Roc 


; all of wlich are controlled by tansmitti 
lations to a cireuit carried by the boat and adj 


Speak. As to the capacity for propagation, 
it could likewise be left out of considera- 
tion, for in the mechanical model it merely 
signified a process of manufacture. Whether 
the automaton be offlesh and bone, or of wood 
and steel, it mattered little, provided it could 
perform all the duties required of it like an 
intelligent being. To do so, it had to have 
an element corresponding to the mind, which 
VoL. LX.—22, 


from a distance, withoi trical 
Mnétod Lo ropond Oh to dans Det EE Neal DRE 


would effect the control of all its movement 
and operations, and cause it to in any 
unforeseen case that might ù 

with knowledge, reason, jud, 

perience. But this element 

embody in it by conveying 

telligence, my 

invention 
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has been suggested, which 
of controlling the move- 
éntsand operations of distant automatons- 
This principle evidently was applicable Lo 
d of machine that moves on land or in 
ter or in the air. Inapplying it prac- 
time, Iselected a boat (see 
placed within it 
The propeller, 


“telautomatics 
means the art 


any 
the wai 
tically for the fi 
Fi A storage battery 
furnished the motive power. 
Griven by a motor, represented the 1ocomo- 
five organs. The rudder, controlled by an- 
other motor likewise driven by the battery, 
+o0k the place of the directive organs. As 
Lo the sensitive organ, obviously the first 
thought was to utilize a device responsive 
40 rays of light, like a selenium cell, to repre- 
sent the human eye. But upon cioser in- 
quiry L found that, owing to experimental 
and other dificulties, no thoroughly satis- 
factory control of the automaton could be 
effected by light, radiant heat, Hertzian 
radiations, or by rays in general, that is, 
disturbances which pass in straight lines 
through space. One of the reasons was 
thatany obstacle coming between the opera- 
tor and the distant automaton would place 
porn his control. Another reason was 
; at the sensitive device representing the 
ye would have to be in a definite positi 
With respect to he distant ete 
paratus, and this nec . corne ne 
great limitations in ou so Ne 
Cheers e control. Still an- 
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FIG. 5. PHOTOGRAPHIC VIEW OF COILS RESPONDING TO ELECTRICAL OSCILLATIONS. 
HE 
he vibrations 
Eventyaixth higher tone, 
distant “electrical oscillator” Thiscireuit, influences affecting its sensitive organs, à 
in responding, however feebly, to the trans- great variety of acts and operations as if it 
mitted vibrations, affected magnets and had intelligence. It will be able to 
r contrivances, through the medium of course laid out or to cs 
hwere controlled the movements of the in advance; it will be  dqune 
‘and rudder, and also the operations ing between what it ought and eu 
ther a not to do, and of or, 
otherwise state 
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invention saw in it merely an automobile 
torpedo, which was to be used for the pur- 
poseofblowing up battle-ships, with doubtful 
success. The general impression was that I 
contemplated simply the steering of such a 
vessel by means of Hertzian or other rays. 
There are torpedoes steered electrically by 
wires, and there are means of communicat- 
ing without wires, and the above was, of 
course, an obvious inference. Had I accom- 
plished nothing more than this, I should have 
made à small advance indeed, But the art 
L have evolved does ni 
the chay 


Me all the inn 
‘ements, as 
the fs well 


y 
of ail 
Many, of an 
dit &e a ividual 


; have been impossible without this nel 
, ture, and which, in my opinion, mis 


to submarine and aërial vessels, Thereïswie 
tually no restriction as to the amountofer. 
plosive it can carry, or as to the distanceat 
which it can strike, and failure is almost. 
possible. But the force of this new printijle 
does not wholly reside in its destructiveres, 
Its advent introduces into warfare.artle 
ment which never existed before—a 
machine without men as a means Of 

and defense. The continuous de: ent 
this direction must ultimately makeWabs 
mere contest of machines without.mel 
without loss of life—a condition which Wu 
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reached as preliminary to p 

The future will either bear out où 

these views. My ideas on this subject à 

been put forth with deep conviction D 

a humble spirit. ce 
The establishmont of permanent pe 

relations between nations would mes sur 

tively reduce the force retarding the of th 

mass, and would be the best solution 

great human problem. But will ue 
universal peace ever be realized? 
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Or the three possible solutions of the main 
problem of increasing human energy, this is 
by far the most important to consider, not 
only because of its intrinsic signif ance, but 
also because of i intimate bearing on all 
the many elements and conditions w hich de- 
termine the movement of humanity. In order 
to proceed systematically, it would be neces- 
sary for me to dwell on all those considera- 
tions which have guided me from the outset 
in my efforts to arrive at a Solution, and 
which have led me, step by step, to the re- 
sults I shall now describe. As a preliminar 

study of the problem an analytical investi- 
gation, such as I have made, of the chief 
forces which determine the onward move- 


be of adyanta 
in ide 


ge, particularly in 
Of that hypothetic: € 
hich, a xplained in the | 
ure of human energy; 
Specifically here, as Î would desire 
Would lead me far beyond the se of t 
present subject. Suffice it to > that the 
résultant of all these for 
the direction of reason, whi h, therefore, de- 
termines, at any time, the direction of human 
This is to say that every effort 
Which is scientifically applied, rational, use- 
ful, or practical, must be in the direction in 
which the mass is moving. The practical, 
rational man, the observer, the man of busi- 
ness, he who reasons, calculates, or deter- 
mines in advance, carefully applies his effort 
S0 that when coming into effect it will be in 
the direction of the movement. making it 
thus most efficient, and in this knowledge 
and ability lies the secret of his success, 
Every new fact discovered, every new ex- 
perience or new element added to our know- 
ledge and entering into the domain of rea- 
son, affects the same and, therefore, changes 
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FIG. 9. EXPERIMENT TO ILLUSTRATE THE CAPACITY OF THE OSCILLATOR FOR CREATING 
A GREAT ELECTRICAL MOVEMENT, 


The ball showx in the photograph, covered with a polished metallie coating of twenty square 1 
surface, represents a large réservoir of clectricity, and tue nverted up imdemendhe de a asp 


rit, a big opening through which the electrieity can eseape before flling the 


reservoir, ‘The quantity. 


of electricity set n movement is so great that, although most of it escapes throns ch the rir ‘à 
Mie RTL QE A | lle to over. 
flowing (as is evident from the discharge escaping ou the top of the ball) one hundred and fifty thou- 


sind times per second. 


the direction of the movement, which, how- 


the morning, 
note that all 


Steam-power; the trains bring our breakfast 
from distant localities; the elevators in our 
dwelling and in our office building, the cars 
that carry us there, are all driven by power: 
in all our daily errands, and in our very life- 
pursuit, we depend upon it; all the objects 
we see tell us of it; and when we return to 
our machine-made dwelling at night, lest we 
should forget it, all the material comforts of 
our home, our cheering stove and lamp, re- 
mind us-how much we depend on power. And 
when there is an accidental stoppage of the 
machinery, when the city is snow-bound, or 
the life-sustaining movement otherwise tem- 
porarily arrested, we are affrighted to realize 
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ment. The: e solutions 
which are po at great problem, 
and all of them have one object, one end, 
namely, to increase human energy. When 
we recognize this, we cannot help wonder- 
ing how profoundly wise and scientific 
and how immensely practical the Christian 
religion is, and in what a marked contrast it 
stands in this respect to other religions. 
It is unmistakably the result of practical 
experiment and scientific observation which 
have extended through ages, while other 
religions seem to be the outcome of merely 
abstract reasoning. Work, untiring effort, 
useful and accumulative, with periods of rest 
and recuperation aiming at higher efficiency, 
is its chief and ever-recurring command. 
Thus we are inspired both by Christianity 
and Science to do our utmost toward in- 
creasing the performance of mankind, This 
most important of human problems 1 shall 
now specifically consider. 


THE SOURCE OF HUMAN ENERGY—THE 
THREE WAYS OF DRAWING ENERGY FROM 
THE SUN. 
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Of man more of the sun's energy. We honor 
and revere those great men of bygone times 
Nhose names are linked with immortal 
achievements, who have proved themselves 
benefactors Of humanity—the religious re- 
former with his Wise maxims of life, the 
phil Sopher with his deep truths, the mathe- 
matician with his formulæ, the physicist 
With his laws, the discoverer with his prin- 
Ciples and secrets wrested from nature, the 
artist with his forms of the beautiful; but 
who honors him, the greatest of all, —who 
Can tell the name of him,—who first turned 
+0 use the sun’s energy to save the effort of 
2 Weak fellow-creature? That was man's first 
act of scientific philanthropy, and its con- 
Séquences have been incalculable, 

From the very beginning three ways of 
drawing energy from the sun were open to 
man. The savage, when he warmed his frozen 
Jimbs at a fire kindled in some way, availed 
himself of the energy of the sun stored 
in the burning material. When he carried 
4 bundle of branches to his cave and burned 
them there, he made use of 
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cé ghed to extensively electric gene- 
once more, iron. Whatever we may 
“jron will probably be the chief means of 
mu éccomplishment in the near future, possibly 
More so Elan in the past. How long its reign 
lastis difficult to tell, for even now alu- 
nis looming up as a threatening com- 
for. But for the time being, next to 
g new resources of CUS it is of 
greatest importance to make improve- 
in the aentsstneelend utilization of 
“Great adyances are possible in these 
directions, which, if brought about, 
enormously eue the useful per- 
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ample is, of course, merely intendeg {a @ 
an idea of the immense increase in theua 
performance of mankind which vouée 
from a radical reform of the iron indust te 
supplying the implements of warfans"S 
À similar inestimable advantage jn the 
saving of energy available to man woul 
be secured by obviating the great wastenf 
coal which is inseparably connected with the 
present methods of manufacturing iron. I 
some countries, as in Great Britain, the 
hurtful effects of this squandering of fudl 
are beginning to be felt. The price of era 
1s constantly rising, and the poor are mais 
to suffer more and more. Though we ue 
still far from the dreaded “ exhaustionofils 
coal-fields,” philanthropy commands uso 
invent novel methods of manufacturing 
which will not involve such barbarous Was 
of this valuable material from which we, 
rive at present most of our energy. Itisoi 
duty to coming generations to leave 


present value. Tia 


t store of energy intact for them, or at 


not to touch it until we shall have perfect 
‘ocesses for burning coal more efficien 
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Ve cannot hope to in- 
ase ile strength, 
city, hardness, 
Tee to make it mu 
its magnetic qualities. More recently a n0- 
table gain was secured by the mixture of a 
small percentage of nickel with the iron, but 
ot much room for further advance 


there is nl Ù 1 
in this direction. New discoveries may be 


j, but they cannot greatly add to 
the valuable properties of the metal, though 
they may considerably reduce the cost of 
“manufacture. The immediate future of iron 
is'assured by its cheapness and its unrivaled 

ji id magnetic qualities. These 

Are such that no other product can compete 
withibnow. But there can be no doubt that, 
“ibatime not very distant, iron, in many of 
mow uncontested domains, will have to 
he scepter to another: the coming age 
ethe age ofaluminium. It is only sev- 
since this wonderful metal was 

dby Wochler, and the aluminium 
scarcely forty years old, commands 
attention of the entire world. 
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the progress of the former will ant ul 
unchecked, for, as it ever happens-f 
cases, the larger industry will al 
smaller one: the giant copper interest de 
control the pygmy aluminium interest 5 
the slow-pacing copper will rednce the 
gait of aluminium. This will only delay + 
avoid, the impending catastrophe, «a 

Aluminium, however, will not stop 
downing copper. Before man years has 
passed it will be engaged in a fiarce strügale 
with iron, and in the latter it will fnd-an, 
adversary not easy to conquer. The issueof 
the contest will largely depend on whether 
iron shall be indispensable in electric ms 
chinery. This the future alone can is 
cide. The magnetism as exhibited in iron. 
is an isolated phenomenon in nature. Wat 
it is that makes this metal behave so ral 
cally different from all other materials 
this respect has not yet beer ascertainels 
though many theories have been suggestel 
As regards magnetism, the molecules of tie. 
various bodies behave like nollow beam 
partly filed with a heavy fluid and bals 
in the middle in the manner of as 
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reat m 

ults will be obt 
withoutit. In fact, I have 
electric transformers in whic} 
employed, and which are 
forming ten times as much 
of weight as those with iron. This result à 
attained by using elect, currents of a very 
high rate of vibration, produced in novel 
Ways, instead of the ordinary currents now 
employed in the industries, I have also suc- 
ceeded in operating electric motors without 
iron by such rapidly Yibrating currents, but 
the results, so far, have been i 
obtained with ordinary motors constructed 
of iron, although theoretically the former 
should be capable of performing incompa- 
rably more work per unit of weight than the 
latter. But the seemingly insuperable diff- 
culties which are now in the Way may be 
overcome in the end, and then iron will be 
done away with, and all electric machinery 
will be manufactured of aluminium, in all 
probability, at prices ridiculously low. This 
would be a severe, if not a fatal, blow to 
iron. In many other branches of industry, 
as ship-building, or wherever lightness of 
structure is required, the progress of the 
new metal will be much quicker. For such 
uses it is eminently suitable, and is sure to 
supersede iron sooner or later. I is highly 
probable that in the course of time we shall 
be able to give it many of those qualities 
which make iron so valuable. - 

While it is impossible to tell when this 

industrial revolution will be consummated, 
there can be no doubt that the future be- 
longs to aluminium, and that in times to 
come it will be the ce nes D Es 
human performance. JH in 
capasié s greater by far than those of any 

estimate civilizing 


gnetic 
ainable 
dy produced 
1 no iron is 
Capable of per- 
Work per pound 


ASING HUMAN E 


NERGY, 


important factors in fat 
Its extreme lightness mm 
to transport {he 9 
virtue of this prop 
naval construction, 
port and trave 
the useful] 
greatest ci 

in aërial & 
about by 


197 


ure human progress. 
akes it far more easy 
ls manufactured. By 
it will revolutionize 
in facilitating tr 
1 add enormousl 


» 
and 
1 it will 


By rendering 
he best means 


nferiortothose } 


EFFORTS TOWARD OBTAINING MORE ENERGY 
FROM COAÂL—THE ELECTRIC TRANSMIS- 
SION--THE GAS-ENGINE—THE COLD-COAL 
BATTERY. 


L'REMEMGER that at one time 1 considered 
the production of electricity by burning coal 
in à battery as the greatest achievement to- 
ward advancing civilization, and I am sur- 
prised to find how much 

of these subjects has 


efficiently, 
makeshift, 
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nditure of human effort, and as 
t of all known methods of 
‘energy from the sun contributes in 
+o the advancement of civiliza- 
electricity enables us also to get 
much more energy than was 
in the old ways. Instead of 
the coal to distant places of 
n, we burn it near the mine, de- 
city in the dynamos, and trans- 
“to remote localities, thus 
saying. Instead of 
pin a factory in the 
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being thus effected. In the present an 
the mechanical and electrical arts th Æ 
rational way of deriving energy from 
evidently to manufacture gas close De 
coal store, and to utilize it, either on the : 
or elsewhere, to generate electricity fx : 
dustrial uses in dynamos driven Fi 
engines. The commercial success 6f such 
plant is largely dependent upon the pros 
tion of gas-engines of great nominal home 
power, which, judging from the keen aetiniys 
in this field, will soon be forthcoming. 
stead of consuming coal directly, as usil, 
gas should be manufactured from it an 
burned to economize energy. 

But all such improvements cannot bem 
than passing phases in the evolution town 
something far more perfect, for ultimatä} 
we must succeed in obtaining electricitl 
from coal in a more direct way, involingniM 
great loss of its heat-energy. Whether cal 
can be oxidized by a cold process is still 
question. Its combination with oxygel 
Ways evolves heat, and whether the eltSM 
of the combination of the carbon With} 
pus element can be turned dire 
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ENERGY FROM THE MEDIUM—THE WINDMILL 
AND THE SOLAR ENGINE—MOTIVE POWER 
FROM TERRESTRIAL HEAT—ELECTRICITY 
FROM NATURAL SOURCES. 


BESIDES fuel, there is abuhdant material 
from which we might eventually derive 
power. An immense amount of energy is 
locked up in limestone, for instance, and 
machines can be driven by liberating the 
carbonic acid through sulphuric acid or 
otherwise. I once constructed such an en- 
gine, and it operated satisfactorily. 
But, whatever our resources of primary 
energy may be in the future, we must, to 
be rational, obtain it without consumption 
of any material. Long ago 1 came to this 
conclusion, and to arrive at this result only 
two ways, as before indicated, appeared pos- 
sible—either to turn to use the energy of 
the sun stored in the ambient medium, or 
to transmit, through the medium, the sun's 
energy to distant places from some locality 
where it was obtainable without con 
tion of material. At that time I 
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W ind-power has been, in Gi re ri 
sinatle value to man, if for pr ng else 
ig$ Jor enabling him to cross the sea, and 
1$ even now à very important factor in 
travel and transportation. But there are 
great limitations in this ideally simple 
method of utilizing the suns energy. The 
machines are large for a given output, and 
the power is intermittent, thus necessitating 
the storage of energy and increasing the 
cost of the plant. 

À far better way, however, to obtain 
power would be to avail ourselves of the 
sun’s rays, which beat the earth incessantly 
and supply energy at a maximum rate of over 
four million horse-power per square mile. 
Although the average energy received per 
square mile in any locality during the year 
is only a small fraction of that amount, yet 
an inexhaustible source of power would be 
opened up by the discovery of some efficient 
method of utilizing the energy of the rays. 
The only rational way known to me at the 
time when I began the study of this subject 
was to employ some kind of heat- or ther- 
modynamic engine, driven by a volatile fluid 
evaporated in a boiler by the heat of the 
rays. Buteloserinvestigation of this method, 
and calculation, ou that, RATS 
ing the apparently vasi amount of energy 
cave Fa the sun’s rays, only a small 
fraction of that energy could be actually 
utilized in “manner. Furthermore, the 
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wñl best convey an idea of what we can pe 
to attain and what we can never tu. 
Imagine a disk of some homogeneous mate 
rial turned perfectly true and arranged fy 
turn in frictionless bearings on à horizon 
shaft above the ground. This disk, beingur- 
der the above conditions perfectly balance, 
would rest in any position. Now, it is pos 
ble that we may learn how to make suchs 
disk rotate continuously and perform wok 
by the force of gravity without any further 
effort on our part; but it is perfectly im 
possible for the disk to turn and to do wukM 
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DIAGRAM b. OUTAINING ENERGY PRO TuE 
AMBIENT MEDIUM, 
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tion, an inclosure T, as illustrated in dia- 
gram b, such that energy could not be 
transferred across it except through a chan- 
nel or path O, and that, by some means or 
other, in this inclosure a medium were main- 
tained which would have little energy. and 
that on the outer side of the same there 
would be th ordinary ambient medium with 
much energy: Under these assumptions the 
energy would flow through the path O, as in- 
dicated by the arrow, and might then be con- 
verted on its passage into some other form 
of energy. The question was, Could such a 
condition be attained? Could we produce 
artificially such a “sink” for the energy of 
the ambient medium to flow in? Suppose 
that an extremely low temperature could be 
maintained by some process in a given space: 
the surrounding medium would then be com- 
pelled to give off heat, which could be con. 
verted into mechanical or other form of en- 
ergy, and utilized. ÈS such a plan, 
we should be enabled to get at any point of 
the globe a NA mais of energy, 
ay and lore than this, reasoning 
RARE t, it would seem possible to 
circulation of the medium, 

the energy at a very rapid 
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be fur $ flow in continually ? To 
Ée such a “sink,” or “cold hole,” as we 
ment say, in the medium, would be equiva- 
Ténbto produeing in the lake a space either 
‘empty or filled with something much lighter 
than water. This we could do by placing in 
the lake a tank, and pumping all the water 
out of the latter. We know, then, that the 
water, if allowed to flow back into the tank, 
would, theoretically, be able to perform ex- 
“actly the same amount of work which was 
used in pumping it out, but not a bit more. 
sequently nothing could be gained in this 
Q SH of first raising the water 
…andthen letting it fall down. This would 
that it is impossible to create such a 
Sink in the medium. But let us reflect a 
Heat, though following certain 
Jaws, of mechanics, like a fluid, is 
L is energy which may be con- 
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what is converted is clear gain. MThus the 
virtue of the principle I have discovered 18 
sides wholly in the conversion of the energy 
on the downward flow. 
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ING ENGINE—THE MECHANICAL OSCIH 
TOR— WORK OF DEWAR AND INDE 
LIQUID AIR. 


HAVING recognized this truth, I began to. 
devise means for carrying out my idea, 
and, after long thought, I finally conceiveds 
a combination of apparatus which shoulh 
make possible the oktaining of power from 
the medium by a process of continuous cols 
ing of atmospheric air. This apparatus, by 
continually transforming heat into mechans. 
ical work, tendedto become colder and coll 
and if itonly were practicable to reacha 
low temperature ju us manner, ner 
eat could be produced, 
[ the medium. 
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better Chances for a 
€ lea. Soon I found, how- 
ever, that the turbine, too, Was unsuitable 
Buë my conclusions showed Chat f an engin 
of a peculiar kind could be brought to à 
high degree of perfection, the plan L'had con- 
ceived was realizable, and I resolved to pro- 
ceed with the development of such an engine, 
the primary object of which was to. secure 
the greatest economy of transformation 
of heat into mechanical energy. A charac- 
teristie feature of the engine was that the 
work-performing piston was not connected 
with anything else, but was perfectly free to 
vibrate at an enormous rate. The mechan- 
ical dificulties encountered in the construc- 
tion of this engine were greater than I had 
anticipated, and I made slow progress. This 
work was continued until early in 1892, when 
1 went to London, where I saw Professor 
Devar’s admirable experiments with liquefied 
gases. Others had liquefied gases before, and 


seemed to offe 
ion of the idea 


notably Ozlewski and Pictet had performed 
creditable early experiments in this line, but 
there was such a vigor about the work of 
Dewar that even the old appeared new. His 
experiments showed, though in a way differ- 
ent from that I had imagined, that it was 
possible to reach a very low temperature by. 


transforming heat into mechanical work, ani 
returned, deeply impressed with what I had 
seen, and more than ever convinced that my 
plan was practicable. The work temporarily 
interrupted was taken up anew, and soon 1 
had in a fair state of perfection the engine 
which 1 have named “the mechanical oscil- 
lator.” In this machine I succeeded in doing 


INCREASING 


HUMAN ENERGY. 


account of 0 
able to pro 
OCCasion J 
mech: 


203 


In the process, 
ved it, £ 


É such machines existed. The 
mechanical oscillator was the first ele- 
ment of this combination, and having per- 
fected this, I turned to the next, which was 
an air-compressor of a design in certain re- 
spects resembling that of the mechanical 
oscillator. Similar dificulties in the con- 
struction were again encountered, but the 
Work was pushed vigorously, and at the 
close of 1894 I had completed these two 
elements of the combination, and thus pro- 
duced an apparatus for compressing air, 
virtually to any desired pressure, incom- 
parably simpler, smaller, and more efficient 
than the ordinary. I was just beginning 
work on the third element, which together 
Withthe first two would give a refrigerating 
machine of exceptional efficiency and sim- 
plicity, when a misfortune befell me in the 
burning of my laboratory, which crippled my 
labors and delayed me. Shortly afterward 
Dr. Carl Linde announced the liquefaction 
of air by a self-cooling process, demonstrat- 
ing that it was practicable to proceed with. 
the cooling until liquefaction of the air took 


d_ place. This was the only experimental proof 


which I was still wanting that energy was 
obtainable from the medium in the manner 
contemplated by me. 

The liquefaction of air bya self-coolingpro- 
cess was not, as popularly believed, an acci- 
dental discovery, but a scientific result which 
could not have been delayed much longer, 
and which, in all probability, could not have 

d 


ï to the powerful work 
tchman. Nevertheless, 

mortal achievement. The 

quid air has been carried 

rs in Germany, on a scale 

in any other country, and 

et has been applied for a 

Much was expected of 

but so far it has been 
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d as a refrigerant it is 

Nu it temperature is un- 

low. It is ce tre 

eee very low Lem ra :] 
intain 2 ho. a Het it takes coal to 
ÈS cold. In oxygen manufacture it 
En us compete with the electrolytic 
ce For use as an explosive it is un- 
nl ; because its low temperature again 
ous jt to a small efficiency, and for 
Fotive-pover purposes its cosb is still by far 
mp TEuis of interest to note, how- 
de hat in driving an engine by liquid air 
a certain amount of energy may be gained 
from the engine, or, stated otherwise, from 


ientmedium which keeps the engine 
pe nu two hundred pounds of iron- 
“casting of the latter contributing energy at 


rate of about one effective horse-power 
Dr one hour. But this gain of the con- 


“simer is offset by an equal loss of the 
producer. 


cal details are still to be perfected 
ificulties of a different nature to 
red, and I cannot hope to produce 
ng machine deriving energy from 
t medium for a long time yet, 
y expectations should material- 
circumstances have occurred 
retarded my work of late, but 
ons the delay was beneñcial. 

ons was that I had ample 

at the ultimate possibili- 


industrial scale 
bu 
view. 
ditions the 
a high insul 
ties, and & 
any. amount 
difiiculties in t 
tion of thi 
transmitting 
were seeming 
sures of many millions of 
produced and handled; gener. 
of a novel kind, c 
immense electric 
vented and perfected, and a co 
against the dangers of the ie a 
rents had to be attained in the syaten TS 
its practical introduction could bee 
thought of. All this could nobbe dorés 
few weeks or months, or even years ie 
work required patience and constant ap ke 
cation, but the improvements came, hong 
slowly._ Other valuable results were os 
ever, arrived at in the course of this Tong- 
continued work, of which I shall endeavor to 
give a brief account, enumerating thecht 
advances as they were successively effectegs 
The discovery of the conducting proper. 
ties of the air, though ‘unexpected, Was only, 
a natural result of experiments in a specl, 
field which I had carried on for some yes 
before. It was, I believe, during 1859 thab 
certain possibilities offered by extreme 
rapid electrical oscillations determined mé 
to design a number of special m 
adapted for their investigation. 
the peculiar requirements, the construtl 
of these. machines was very difficult, an 
consumed much time and effort; lui! 


could nev 
a disc hih TES be Rp 
L obac Ua Made chanel 
at under core my 
°sphere, whicp stats 
me is 


. B 
Way of a practical wi 4 
) he pl lie 
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developed to such 
forms alegitit 
of mulical 


wil 


n extent that 
Important de: 
any results 


it now 
Partment, 
$ ougl 
oscillations, and man 
; £ then can now pe 
their means, Lstillres 
how, nine Years ago, 
of a powerful induc- 
>ody to demonstrate 
î ety the Comparative 
9 Very rapidly vibrating ele 
trie currents, and I can still recall he ag. 
tonishment of my audience, 
undertake, with much less apprehension than 
1 had in & Ï transmit through 
my body with such currents the entire elec- 
trical energy of the dynamos now working 
at Niagara 
power. 1 have produced electrical 
tions which were of such intensity that 
when cireulating through my arms and chest 
they have melted wires Which joined m, 
hands, and still I felt no inconvenience. I 
have energized with such oscillations aloopof 
heavy copper wire so powerfully that masses 
of metal, and even objects of an electrical 
resistance specifcally greater than that of 
human tissue, brought close to or. placed 
within the loop, were heated to a high tem- 
perature and melted, often with the violence 
of an explosion, and yet into this veryspace in 
which this terribly destructive turmoil was 
going on I have repeatedly thrust my head 
without feeling anything or experiencing in- 
jurious after-effects. 

Another observation was that by means of 
such oscillations light could be produced in 
a novel and more economical manner, which 
promised to lead to an ideal system of elec- 
tric ilumination by vacuum-tubes, dispens- 
ing with the necessity of renewal of lamps 
or incandescent filaments, and possibly 
also with the use of wires in the interior 
of buildings. The efficiency of this light 
increases in proportion to the rate of the 
oscillations, and its commercial success is, 
therefore, dependent on the economical pro: 
duction of electrical vibrations of transcer 


t that time, 
these 
experiments und 
readily perfo 
member with 
1 passed the 
tion-coil thro: 
before à 
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Männer only ve 

s- energy REY Small à 

bave bee, 


at a degree tha appliances 


ince my first demon- 
1 before a scientific 


1 would now 


forty or fifty thousand horse. k 


onstrating the practicability of 
of transmission, the thought 
naturally occurred to me to use the earth as 


Ya conductor, thus dispensing with all wires, 


Whatever electricity may be, it is à fact 
that it behaves like an incompressible fluid, 
and the earth may be looked upon as an 
immense reservoir of electricity, which, I 
thought, could be disturbed effectively by a 
properly designed electrical machine. Ac- 
cordingly, my next efforts were directed to- 
ward perfecting a special apparatus which 
would be highly effective in creating a dis- 
turbance of electricity in the earth. The 
progress in this new direction was neces- 
sarily very slow and the work discouraging, 
until I finally succeeded in perfecting a novel 
kind of transformerorinduction-coil, partieu- 
larly suited forthis special purpose. That it 
is practicable, in this manner, not only to 
transmit minute amountsof electrical energy 
for operating delicate electrical devices, as L 
contemplated at first, but also electrical en- 
ergy in appreciable quantities, will appear 
from an inspection of Fig. 4 (see p. 186), 
which illustrates an actual experiment of 
this kind performed with the same apparatus. 
The result obtained was all the more re- 
markable as the top end of the coil was not 
connected to a wire or plate for magnifying 


the effect. 


+ es oF 
é ESS" TELEGRAPHY—THE SECRET 
, ere IN THE HERTZIAN INVES- 

MIGATIONS—A REOBIVER OF WONDERFUL 

… SENSITIVENESS. 


he frstvaluable result of myexperiments 


Jatter line a systemof telegraphy with- 


out wires resulted, which I described in two 
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n February 
jentil es in Februar) 
sinie MObGg, IE is me- 

Hllustrated in dia- 


] arrange- 
it then, 
ates 


elastie walls, which is supposed to be closed 
and filed with à light and incompressible 
fluid By striking repeatedly one of the 
prongs of the tuning-fork F, the small piston 
pbelow would bevibrated, and its vibrations, 
transmitted through the fluid, would reach 
the distant fork P, which is “tuned” to the 
fork F, or, stated otherwise, of exactly the 
same note as the latter. The fork F, would 
now be set vibrating, and its vibration would 
intensified by the continued action of the 
fork F'until its upper prong, swing- 
out, would make an electrical connec- 
‘h a stationary contact €’, starting 
manner some electrical or other ap- 
which may be used for recording 
In this simple way messages 

ged between thetwostations, 
provided for this 


the distant vertical receiving-wire ES, 
exciting corresponding electrical oscillations 
in the same. In the latter wire or Cireuit ig 
included a sensitive device or receive LA 
which is thus set in action and made ty op 
erate a relay or other appliance. Eachstæ 
tion is, of course, provided both with a Source 
of electrical oscillations S' and a sensitive. 
receiver S,, and a simple provision is made 
for using each of the two wires alternately 
to send and to receive the messages. 

The exact attunement of the two cireuits. 
secures great advantages, and, in factitis, 
essential in the practical use of the system. 
In this respect many popular errors \ 
and, as a rule, in the technical reports 
this subject circuits and appliances are de 
scribed as affording these advantages Wh@h 
from their very nature it is evidentithäb 
this is impossible. In order to at 
best results il ial e 
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1 Fig. 5 (p. 187), which s 
ed by ile notg “Mick is su. 
“cribed Uiese simple p inciples 
“ithout wires L have hag fre- 
on to note that the identica] 
lements have been used. à 
the ov relief that the signals are ‘be- 
ing transmitted to considerable 
by * Hertzian ” radiations, Mis 
of many misapprehensions to wh 
vestigations of the lamenti 
given rise. About thirty 
Maxwell, following 
periment made by Fe 
y simple 
connected light, 
cal phenomen. 
all due to vib 
fluid of inconcei 
ether. No experi 
rived at until Hi 


itusbru 
ciently 
Sine 
of tele 
quent 0 
feature 


Only one 


st have 
ars ago 
ive ex- 
evolved 
imately 
electri- 
s being 
thetical 
led the 
Was ar- 
stion of 
eriments 
extraor- 
devoted 
his old- 


experi- 

covered. 
Repeating his experiments and reaching 
different results, L ventured to point out 
this oversight. The strength of the proofs. 
brought forward by Hertz in Support of 
Maxwells theory resided in the correct esti- 
mate of the rates of vibration of the circuits 
he used. But I ascertained that he could 
not have obtained the rates he thought he 
was getting. The vibrations with identical 
apparatus he employed are, as a rule, much 
slower, this being due to the presence of air, 
which produces à dampening effect upon a 
rapidly vibrating electric circuit of high 
pressure, as a fluid does upon a vibrating 
tuning-fork. I have, however, discovered 
since that ti 
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Communication to 
earth 


chiefly on 
h it could 


distances 4 


htheïin- € bl 


with 
then at 


This light- 
the earth’s 
many as twenty thousand 
times per second, the rotation in these 
parts béing opposite to what it would be in 
the southern hemisphere, while in the region 
of the magnetic equator it should not rotate 
at all. In its most sensitive State, which is 
difficult to attain, it is responsive to electric 
or magnetic influences to an incredible de- 
gree. The mere stiffening of the muscles of 
the arm and consequent slight electrical 
change in the body of an observer standing 
at some distance from it, will perceptibly 
affectit. When in this highly sensitive state 
it is capable of indicating the slightest mag- 
netic and electric changes taking place in 
the earth. The observation of this wonder- 
ful phenomenon impressed me strongly that 
communication at any distance could be 
easily effected by its mea 


[ENSE ELECTRICAL  MOVEMENTS—THE 
H RESPONDS TO MAN—INTERPLANE- 
Y COMMUNICATION NOW PROBABLE. 


to concentrate my efforts upon 
arcs task, though it involved 
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rent sacrifice, 


the dificulties to be mas- 
Re IT could hope to con- 
after years of labor. IE 


summate it only r work to which I would 
pen PE deyote myself, but 

ed ie conviction that my energies 
Eu ou be more usefully employed; for I 
Gould nn that an efficient apparatus for 


rett £ de 
jon of powerful electrical oscilla 

M neeted for that specific pur- 
was the key to the solution of other 

most important electrical and, in fact, human 
problems. Not only was communication, to 
Any distance, without wires possible by its 
means, but, likewise, the transmission of en- 
“erayin great amounts, the burning of tho 
‘atmospheric nitrogen, the production of an 
efficient illuminant, and many other results 
of inestimable scientific and industrial value. 
Firally, however, I had the satisfaction of 
accomplishing the task undertaken by the 
use of a new principle, the virtue of which 
… is based on the marvelous properties of the 
“electrical condenser. One of these is that 
can discharge or explode its stored energy 

| inconceivably short time. Owing to 

is unequaled in explosive violence. 

ion of dynamite is only the breath 
consumptive compared with its dis- 

It is the means of producing the 
current, the highest electrical 

the pue commotion in the 

of its properties, equally 

discharge may vibrate 
to many millions per 


MAG 


poses 
Poe other 
for oth 
ion ur exÈn 
ect 
1. The Dhs à 
es 


th such an 0: 


f th 


formed x 
illustrate so a 
ca idea : the magnitude of th 
ally produced. The complet 
of the figures referred to ÉAETs 
description of them unnecessar- lire 
However extraordinary the r 
may appear, they are but re ho 
with those which are attainable by apr Pl 
designed on these same principles et 
produced electrical discharges the a ss 
path of which, from end to end: was 
ably more than one hundred feet Jon ;h 
it would not be difficult to reach length} u 
bundred times as great. À haye (robe 
electrical movements oCcurring at the rate 
of approximately one hundred thousand 
horse-power, but rates of one, five, or ten. 
million horse-power are easily practess 
In these experiments effects were developed 
incomparably greater than äny ever 
duced by human agencies, and yet theseré 
sults are but an embryo of what is to: be. 
That communication without wires to: 
point of the globe is practicable with 
apparatus would need no demonstratit 
but through a discovery which I made 
tained absolute certitude. Popularly 
plained, it is exactly this: When we 
the voice and hear an echo in 
know that the sound of the 
have reached à distant wall, 
and must haye been ref 
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region of the globe; we may 

Flative on or course of 

à vessel a “és 

© same, Or its Speed: 67 we 

over the carlh a wave of electriehs 

ny rate we de re, from the 
puce of à ture up to lghtning apeud 

With these developments ethaye ever 

reason to anticipate Chat in 
stant most telegraphie me: es across the 
1 Will be transmitted without cables 
hort distances We need a “wirelege” 
telephone, which requires no expert opera- 
tors. e greater the spaces to be bridged, 
the more rational becomes communication 
without wires, The cable js notonlyan easily 
damaged and costly instrument, but it limits 
us in the speed of transmission by reason of à 
certain electrical Property inseparable from 
its construction, A Properly designed plant 
for effecting communication Without wires 
ought to have many times the working capa- 
city of a cable, while it will involve incom- 
parably less expense. Not a long time will 
pass, Ibelieve, before communication bycable 
Will become obsolete, for not only will sig- 
naling by this new method be quicker and 
cheaper, but also much safer. By using 
some neW means for isolating the messages 
which I have contrived, an almost perfect 
privacy can be secured. 

1 have observed the above effects so far 
only up to a limited distance of about six 
hundred miles, but inasmuch as there is 
xirtually no limit to the power of the vi- 
brations producible with such an oscillator, 
1 feel quite confident of the success of 
such a plant for effecting transoceanic 
communication. Nor is this all. My mea- 
surements and calculations have shown that 
it is perfect]y practicable to produce on our 
globe, by the use of these principles, an 
electrical movement of such magnitude 
that, without the slightest doubt, its effect 
will be perceptible some of our nearer 
planets, as Venus an # 
mere possibility à anetary communi- 
cation has entered the stage of proba- 
bi fact, that we can 


traveling 


a time not very 
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could be utilize 
Fin his inatrumi 
have dev 


the ent ergy transmitt 
in his instrument, 


ing the latter a) 


Y millionfold. 


. Besides machinery for producing vibra- 
tions of the required Power, we must have 
delicate means capable of revealing the ef- 
fects of feeble influences exerted upon the 
earth, For such Purposes, too, I have per- 
fected new. methods. By their use we shall 
likewise be able, among other things, to 
detect at considerable distance the presence 
of an iceberg or other object at sea. By 
their use, also, L have discovered some ter- 
restrial phenomena still unexplained, That 
We can send a message to a planet is cer- 
tain, that we can get an answer is probable: 
man is not the only being in the Infinite 
gifted with a mind. 


TRANSMISSION OF ELECTRICAL ENERGY TO 
ANY DISTANCE WITHOUT  WIRES—NOW 
PRACTICABLE—THE BEST MEANS OF IN- 
CREASING THE FORCE ACCELERATING THE 
HUMAN MASS. 


THE most yaluable observation made in 
the course of these investigations was the 
extraordinary behavior of the atmosphere 
toward electric impulses of excessive elec- 
tromotive force. The experiments showed. 
that the air at the ordinary pressure be- 
came distinctly conducting, and this opened 
up the wonderful Prospect of transmit- 
ting large amounts of electrical energy 
for industrial purposes to great distances 
without wires, a possibility which, up to that 
time, was thought of only as a scientific 
dream. her investigation revealed the 
important fact that the conductivity im- 
parted to the air by these electrical impulses 
of many millions of volts increased Very 
th the degree of rarefaction, so 
ta at very moderate altitudes, 
accessible, offer, to all ex- 
lence, a perfect conducting 
in a copper wire, for currents 
racter. 
discovery of these new proper- 
atmosphere not only opened up 
lity of transmitting, without 
in large amounts, but, what 
e significant, it afforded the 
hat energy could be transmitted 
inner economically. In this new 
b matters little—in fact, almost 
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nothing” 
fec 


ox L Have 


a transmission 0! 


ri ission is of. 
the transmission 1 
ne of a few miles or of a 


-whethel 
ist 


a 


a 
trous ME na yet, actually effected 
Fa considerable à mount! 
rould be of industrial im- 

energy, SU 2 at distance by this new 
LL h ave operated several model plants 
Lyap an the same conditions which will 
re plant of this kind, and the 
ee jbility of the system is thoroughly 
Fri. The experiments ne shown 
jively that, with two terminals main- 
re ofnot more than thirty 
#housand to thirty-five thousand feet above 
sea-lével, and with an electrical pressure of 
fifteen to twenty million volts, the energy of 
thousands of horse-power can be transmitted 
over distances which may be hundreds and, 
ifnecessary, thousands of miles. I am hope- 
ful, however, that 1 may be able to reduce 
veryconsiderably the elevation of the termi- 
mals now required, and with this object I am 


to fly at distances of hundreds of 
“feet, but, paradoxical as it may seem, the 
as I have described it in a technical 
cation, offers greater personal safety 
of the ordinary distribution cir- 
used in the cities. This is, in a 
out by the fact that, although 
on such ‘experiments for a 
injury has been sustained 
assistants. 


MAC 
mea 
the 

not i 
rive 

mac} 
limite 
would 


energy Would be ayar 
an at any point gf a ab 
mounts Such ag Mi, tr 

1 the ambient mi dium ÿ 
, but in quantitiog Virtual 

from waterfalls. Exporg à 
en become the chief som PA 

come for many happily situated" 
the United State Cent 


Canada, Centraf 4 
South America, Switzerland, and Se 
Men could settle down everywhere “Feel 
and irrigate the soil with little ee 
convert barren deserts into ardens : 
thus the entire globe could be tranafr"%l 
and made a fitter abode for mankind, #- 
highly probable that if there are intjs à 
beings on Mars they have long ago read 
this very idea, which would explain th, 
changes on its surface noted by astronomers, 
The atmosphere on that planet, bein 
considerably smaller density than that tas 
earth, would make the task much more 
It is probable that we shall soon hayon 
self-acting heat-engine capable of derivi 
moderate amounts of energy from the am 
bient medium. There is also a possibility— 
though a small one—that we may obtain 
electrical energy direct from the sun. This 
might be the case if the Maxwellian 
is true, according to which electrical vibra- 
tions of all rates should emanate from lle 
sun. I am still investigating this subject 
Sir William Crookes has shown in his beau. 
tiful invention known as the <radiometerh 
that rays may produce by. impact a mechani 
cal effect, and this may lead to some impor” 
tant revelation as to the utilization of the 
sun’s rays in novel ways. Other sources où 
energy may be opened up, and new met 
of deriving energy from the sun disco 
but none of these or similar 
ments would equal in importance the t 
Rita tance th 
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a mass which resists the for 
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result. He does not expectt 
2 Daily work—my hands” employment, 
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Schafr, das Tagwerk 


Ho meiner Hände, 


ls vollende! 
Nein, 
Jel î 
Geben einst, Fr 

Lo! these trees, but bare pot ï 

Yet willÿielé Both fruit and cheteesl 8" 
Goethe “ Hope” 
Translated by William Gibson, Com. U. 8. N. 


LATITUDE AND LONGITUDE AMONG REFORMERS. 
BY THEODORE ROOSEVELT. 


NE of Miss Mary E. Wilkins 
delightful heroïnes remarks, in 
speaking of certain would-be lead- 

hier ers of social reform in her village: 
“I don't know that I think they are so 
much above us as too far to one side, Some- 
times it is longitude and sometimes it/is 
latitude that separates people” This is 
true, and the philosophy it teaches ap- 
plies quite as much to those who would 
reform the politics of a large city, or, for 
that matter, of the whole country, as to 
those who would reform the society of a 
hamlet. 4 n 
There is always danger of being misun- 
derstood when one writes about such a sub 
ject as this, because there are on each side 
unhealthy extremists who like to take half 
of any statement and twist it into an argu- 
ment in favor of themselves or against their 
cpponents. No single sentence or two 
suficient to explain a man's full meanin, 
any more than in a sentence or two it 
be possible to treat the question of | 


cism, that they do not believe in the possibil- 
ity of making anything better, or do not care 
+0 see things better. There are also men who 
are slightly disordered mentally, or who are 
cursed with a moral twist which makes them 
champion reforms less from a desire to do 
good to others than as a kind of tribute to 
their own righteousness, for the sake of 
emphasizing their own superiority. From 
neïther of these classes can we get any real 
help in the unending struggle for righteous- 
ness. There remains the great body of the 
“people, including the entire body of those 
through whom the salvation of the people 
must ultimately be worked out. All these 
men combine or seek to combine in vary- 
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The Boston Post 
Boston, Mass. Sept 3, 1901 


Mr. R. U. Johnson, 
The Century Magazine, 
New York City 


My dear Mr. Johnson: -- 


l'have persuaded Mr. Kinraide to carry over to New York the Electrical Photographs of which 
you may remember | wrote you some time ago. | am sure you will, at least, be much interested in 
seeing them. 


Mr. Kinraide will call on you probably on Thursday of this week. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY & 32 STREET 
NEW YORK 
-ROBERT STAFFORD- 


My dear Mr. Johnson, 


Lam quite ill this morning, it is impossible for me to leave my room to come to you. | will 
communicate with you as soon as | am able to do so. 


The oppressive heat of yesterday was too much for me. 
With many regrest[sic] ! am, 


Sept. 5 — 1901 Sincerely yours, 
T. B. Kinraide 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY & 32 STREET 
NEW YORK 
-ROBERT STAFFORD- 


Dear Mr. Johnson, 
Lam so ill, that | feel it imprudent to remain here any longer. | am returning home tonight on 
the boat. Will you kindly take care of photographs, putting them in box, face down; until ! 


communicate with you. 


Sincerely, 
TB Kinraide 


Jamaica Plain 
Sept 16 1901 


Mr RU Johnson 
Dear Mr. Johnson, 


lthink you for your intrest[sic] in my recovery from the ill turn 1 had in N. Y. 
1 feel able to try it over again — meaning of cours — to be more careful of myself. 


I found the same edition of Lord Armstrong’s work in our library and have read it carefully. 


It makes no reference to the discoveries | have made and in no way conflicts with the article. 1 
Will be more than glad to give Lord Armstrong due credit for what he has done in a suitable manner 
in the article after we have decided upon what can be done with it. 


1 feel greatly indebted to Mr. Tessla[sic] for bringing my attention to a work that | would have 
had to apologize for not knowing about it. 1 am also indebted to you for the pleasure of meeting 
so estimable a man — Mr. Tessla. 


l'expect to be in New York about the middle of this week and hope to be able to come to a 
satisfactory decision both as to the article and photographs. 


Yours very sincerely, 
T. B. Kinraide 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Sept 17, 1901 
Dated: Willimantic Conn 17 
To: Mr. R. U. Johnson 


Century Co. Union Square NY 


Will be in New York tomorrow morning will telephone 
TB Kinraide 


Mar 15 1902 
Dear Mr Johnson 


Your very pleasant letter of the 11 has been forwarded to me here. 1 have forwarded it to 
Miss Parker who ! am sure will take much pleasure in reading it and will make the changed you 
suggest. The only reason Il have, for not writing the article myself was as you say, that my 
technical methods of expression could never be used in such a paper. ! therefore choose a layman 
instead. 


l'assure you | am very sincerely yours, 
TB Kinraide 


THE BOSTON POST 
Boston, Mass. March 21, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 


Mr. Kinraide has sent me the manuscript of your article in regard to his experiments. | have 
made the changes suggested and | hope the copy as as now stands will be available. There is no 
objection to your cutting out the first two and the last paragraphs, should you wish to do so for 
space considerations. The paragraph on page 10, beginning “Examine for a moment” could also be 
eliminated without seriously marring the purpose of the article. Both Mr. Kinraide and myself 
should honestly be glad if the article could be used in full. It has been prepared with a deal of 
painstaking and a serious desire to make it at the same time “popular” and scientifically accurate. | 
feel myself, deeply indebted to Mr. Kinraide for his untiring patience and kindness, and, quite as 
much for his sake as my own should be glad to have it given good space and make-up. 


l should be glad to see proofs of the make-up, if it would be in accord with your custom to 
permit me to. 


By this same mail | am sending to Mr. Kinraide, who is now in Savannah, Ga. the underlining 
changes. 1 shall ask him to write or wire you that they meet his approval. 


Should your find further changes desirable upon a second reading, | will endeavor to make 
them. | appreciate that time you take up the matter without being familiar with the experimental 
work. You are in the best possible position to judge whether or not it is quite clear enough to be 
understood by the average reader. 


Thanking you for your kindly courtesy, | am, truly yours, 
Anabel Parker 


The Boston Post 
Boston 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Mar 25, 1902 
Dated: Charleston 
To: Mr. R. U. Johnson 


Century Pub. Co. New York 


Changes in article are ok will be home Monday T B Kinraide 


THE BOSTON POST 
Boston, Mass. March 25, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
l'am unable to tell you whether Mr. Kinraide in speaking to me of photographs of sound 


waves referred to the work of Prof. S. (?) whom you mention or to that of some other 
investigator. He mentioned a name, but | am unable now to recall it. 


l'have written him asking to communicate with you in regard to the matter. His absence in 
the south renders this delay unavoidable. 


Sincerely yours, 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 10, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
l'have to Thank you for the proofs of the Kinraide article, which l herewith return, corrected. 
Mr. Kinraide has just been in. He is pleased with the article as it stands and has no changes to 
request. |f quite agreeable, to be honest he would be glad to see proofs of the halftone cuts when 


they are ready. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 28, 1902 


Mr. R. U. Johnson 
New York City, 


My dear Mr. Johnson, 

Mr. Kinraide instructs me to say that the line under Plate 1 should be headed Anodos. The 
delay in returning the proof to you is because of Mr. Kinraide’s absence from home during which 
time his mail was unopened. 


Mr. Kinraide requests me to say that he regrets the delay. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. July 14, 1902 


Mr. R. U. Johnson 
The Century Magazine, 


My dear Mr. Johnson, 


l'am uncertain as to whether or not the matter of payment for my article published in the July 
number of the Century Magazine was referred to when Mr. Kinraide saw you in New York. 


It was understood, however, between Mr. Kinraide and myself that payment for all the matter 
submitted would be made to me. ! write this to forestall any question that might arise regarding 
this, though perhaps it is unnecessary since you doubtless remember that it was | who submitted 
the article. 


Thanking your kindly courtesy throughout the correspondence, | am, 


Very truly yours, 
Anabel Parker 


Anabel Parker 


Vorld-Astounding 
Made by Tho 


iCoprslgbted. 1909, by Thomas B. Kinraïde) 

stive electric In lts pure form, uninfuenced, JE unvaryingiy asœumes thin fern-llke 

PR a jen discharged int, the air) Here the discharge was made to photograph Mself upon à sène 
es 


| |FOR A LIFETIME HE HAS 
NEW FORGE 


HERE'S À NOVEL THEORY 


ON THE ORIGIN 


CF THE UNIVERSE. 


Electrician Kinraide’s Ideas of the Creation of the 
Sun, Moon, Sie Stars and Plangts, 


Mondarul.and-Beauiifuily Constructed Apparatus the Work of Which ls Likely to 
Bstonish the Eleciricians and Scientists of the Civillzed World, 


Mhe remarkablu series of photographs | theory of the origin of the universe, 

Mt clcctrichy that are to be placed on|suns, moons, stars and planets, ALP 
#i à eu È Il refere > to the plate numbere 
si c z the comi | n Ê 

An Qurns Fe (III. it will be seen that one electrical 


phenomenon takes the form of a comet. 
üre cannot fail to a the” attentic his i ion of the two 


of every passer-by. They have already L electricity, t 
called out unstinted adm ave | the ive,”base to base, and, as 
MR dr e Ps n last Sunday's Post, has never be- 
Provoked the k t pro: fteT- | fore been Mr. Kinraïide has expert- 
est on, the pau of the-Boston eclenbiats } mented In ecuring this par! ular form 
who have been privilegéd to seé them [and has found out under what conditions 
The general publie will bave the opp {it can be originated. Whenever he takes 
anity of seeing them probably on Wed-|a notion now he can go into his dark 
nesday of this week | nd make a shower of these beau- 
he exclusive story printed ! : ical come 
Sunday's Post told in & general . 1er exf « he has made 
some facts shown by these truly ma t the feathery forms shoot- 
The theory which he £ out from the base of the triangular 
presented itself to Mr. K somet is negative and that 
#s an outc of his exper th s tail fs the positive. 
<uring them here told for the Mr. e claims that the condl- 
Mme. It involves nothing less-than @|tions under which these comet forms are 
Fe _ : eZ 


e windows of the Old. Corner 


Û 


the sensitive plate is balanced on the 


ELUCTROGRAPEHING 


|A ercuring the 


SPHERES USED IN ELECTROGRAPH- 
ING. 

They range from one inch to elght inches 

in diameter. Best results have been se- 

cured from the five and gix-inch spheres, 


made in his laboratory are the same as 
those which must have existed millions 
of aeons ago, when what we may call 
the universe was in a state of chaos. 
That is, before the suns and stars were 
formed. 

Of course, Mr. Kinralde reasons, un- 
der the same conditions similar results 
would follow. Then he explains what 
these results would be. In the first 
place, he assumes that before the 
worlds were formed electricity was pres- 
ent everywhere in cosmos. It was the 
only great physical force then opera- 
tive. Primarily it then existed In a state 
of equilibrium. . 

For some reason or other, the equijib- 
rlum was disturbed and then electrical 
comets went swinging off into space. 
The negative, going ahead, would, be 
followed in a headlong chase by îts 
brother, positive, trying to catch up 
with it For how many billions of 
leagues this great race may hhve gone 
on no one will attempt to say, nor for 

how many aecons it was kept up. But 
on and on the chase would sweep through 
space until something would stop it. 

This is hôw Mr. Kinraide believes ît 
would ‘be stopped. He assumes that in 
the mad rush the electrical comet 
would attract to Îtself cosmic dust in 
much the same way that any static 
electrical machine in à laboratory will 
quickly gather to itself the motes in 
tE: ar As time went on this accre- 
tion of dust would grow greater and 
greater. Polarization of the particles of 
dust in the comet's path would ensue 
and it would whirl along like a great 
sweeping machine, gathering into itself 
whatever came in its way. } 
In time an enormous mass would be 
cellected. Then the speed of the on- 
rushing “orce would be retarded and the 

| positive Lee ju = 4 be able to 


ON FETE NE 


MIYSTERIES OF THE ‘NEW’ FORCE 


Formation of the World's 


Result of a Chase Over 


Billions of Leagues, 


Electricity, He Claims, Was the First Great Physical Force Out of Whlch All Things 
Else Have Developed Since the Beginning of Tim 


ns ° 


Then the cosmic dust, free to follow îts 
own devices, would assume fts natural, 


spherical condition. 
were formed. 


This, at least, {s Mr. Kinraide’s theory, 
based on the marveïlous results he has 
secured in his study of this mighty 
force. He says that every plate he se- 
cures has some new proof for him. He 
does not claim that electricity was the 
life principle, but he believes ft wns 
the first great physical force out of 
which all things else have developed. 
Beautifully analogous to all things ant- 
mate, it, though inanimate, has à two- 
part nature at least, a dual manifesta- 
tion. 

Mr. Kinraide takes a natural pride fn 
bis successful inventions, his X-ray ap- 


Thus the worlds 


paratus and his wireless telegraphy de- | 


vices, both of which are of älrect com- 
mercial value, but the wonderful vistas 
of grandeur opening out before him 
along the line of this theory of the build- 
ing of the universe so far eclipse in their 


mbsorbing interest all other phases o€ 
his study that to this he bas given his 
deepest attention. 

It seems perhaps far-fetche4 that from 
the study of protographio plates and 
of the conditions under which they were 
produced a man can base & theory of 
world bullding., But that fs what Mr, 
Kinraide has done. Four years of closest 
study along this line have taught him 
wonderful facts, and the theory has 
worked itself out before his eyes, day 
by day, until it stands as clearly before 
him as any other law in nature. He 
appreciates the vastness of the ideas 
presented and vwatches their unfoWding 
with deep reverence. 

Mr. Kinraide has been interested în the 
study of electricity from boyhood. When 
he was only 10 years oë he began ex- 
perimenting. Most of his work has been 
“long the line of independent investigas 
tion. He fs yet a young man, and the 
world may rightly look to him for other 
marvellous discoveries. 


— + 


Double coll with plates in positive between the large spheres, trom 
danser, condenser break, primary col, rheostat 


Replica Kinraide break, built by the author 


NIRSE RENE 


Kinraide’s earliest high frequency coils, built on similar principles as Tesla’s early disruptive discharge coils. 
The designs were modifications of the principles of the induction coil, engineered to operate at higher 
frequencies. 


Original Kinraide Coil used to make the electrographs in the Century Magazine article 


Original Kinraide Coil, restored for the family by the author. The spark gap, two parallel copper disks %” thick 
and 6” diameter, water cooled, formed the basis of the first quenched spark gap. 


Thomas Burton Kinraide, Photo from the Kinraide family. 


UNION SQUARE -NEW Y 
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Tyvo years have gone by, and I am one of 
the richest men in the city, and have no 
more money than Will leep me alive. 

Susen said L was half cracked like Unele 
Philip, and_hroke off her engagement. In 
my déspair L have advertised in the “ Jour- 
nal of Science,” and have had absurd schemes 
sent me by the dozon. At last, as 1 talited 
too much ahout it, the thing became so well 
known that when À put tho horror in à safe, 
in bank, I was promptly desired to withdraw 
it, Lwasin constant fear of burglars, and 
my landiady gave me notice to leave, because 
no one would stay in the house with thaë box. 
Lam now advised 40 print my story and ayrait 
advice from the ingenuity of the American 
mind. 

T'havo moved to the suburbs and hidden 
tie box and changed my rame and my aceu- 
pation. This I did to escape the curiosity of 


THE CENTURY MAGAZINE. 


the reporters. Leught to say that when the 
government officials came to hear ef my in. 
heritance, they very reasonably desired to col. 
leci the succession tax on my uncle’s estate. 

1 was delighted to assist them. 1 told the 
collector my story, and showed him Uncle 
Philips letter. Then 1 offerod him the key, 
and asked tor time to get half à mile away. 
Thaë man said he would think it over and 
come back later. 

This is all L'have to say. I have made a will 
and left my rubics to the Society for the Pro- 
vention of Human Vivisection. If any man 
thinks this account a joke or an invention, 
let him evldly imaginé the situation: 

Given an iron box, known to contain 
wealth, said te contain dynamite, arranged 
to explode when the key is used to unlock 
it— what would any sane man do? What 
would he advise? 


OURIOUS ELECTRICAL FORMS. 


AS SHOWN IN MR. T. BURTON KINRAIDES RECENT PHOTOGRAPHS 
OF ELECTRICAL DISCHARGES. 


BY ANABEL PARKER. 


qe remarkable photographs which it is 
the object of this article to explain con- 
stitute a graphic record, a genuine autobiog- 
raphy, of certain phases of one of the most 
wonderful and subtle of the great forces of 
nature. They are the result of several years 
menting by a Boston investigator, 

T. Burton Kinraide, and are the record of 
impressions made upon sensitive plates by 
discherges of electricity. These photographs 
show the form and character of the so-called 
positive and negative phases of eleetrie en- 
ergy, and of 2 third phase which has never 
before been revealed. They hint at an ap- 
puratus unique in its delicacy of control 
Boyond this, bhey throw fresh light on the 
very nature and character of this great force. 
AI the plates here shown were produced 
by discharges of minute quantities of elec- 
tricity. From this point of view, they present: 
a striking contrast to the plates published 
in Tue CENTURY for June, 1900. Those were 
photographs of the phenomena resulting 
from discharges from electrical oscillators 
of great power. They recorded experiments 


made by has consummate genius of elecbri- 
cal investigation, Nikola Tesla, who delights 
in handling enormous quantities of electric 
encrey. 

By a cursory glance at the different plates 
and at the explanatory lines under them, it 
will bo seen that whateyer may be vhe out- 
line of the entire design on the plate, there 
is one unvarying structural form for the 
positive phase and one for the negative. 
These are so dissimilar in character thaï 
they neod never be confused. The positive 
phase has always the branching, fern-like 
structure which Mr. Kinraide calls fliciform, 
while the negative invariably shows the sofc 
and featherÿ appearance which is well de- 
seribed as plumous. Whether the plate 
shows à single large disk composed of ex- 
quisitely delieate forms radiating from à 
center, ur a series of Agzagging comets, one 
can readily tell by noting the structure 
whether the discharge which printed itself 
on the plate was in is poritive or its nega- 


es of electrographs was, with à 


CURIOUS ELECTRICAL FORMS. 


few exceptions, produced by means of a con- 
denser apparatus, upon one surface of whieh 
the sensitive plate was placed. This surface 
can be electrifed either positively or nepa- 
tively at the will of the operator. Suppose 
it to be nogatively clectrified, and then 
tonched at the center by à small brass 
sphere Wkich is in connection wivh the posi- 
tive terminel of the apparatus. The imstant 
discharge from the sphere rushes out in all 
directions over the surface of the plabs, and 
there is produced the beautiful figure shown 
in Plate L. Suppose, on the other hand, that 
the condenser surface on which the sensitive 
piate rests is positively electrified, and that 
a brass sphere connected with he negative 
terminal be brought in contaet with it. The 
energy is gathered up, as it were, from the 
plie, and rushing toward the conducting 
sphare, leaves on the surface the print of 
ils vanishing footsteps, as in Plate IL. 
With one or two exceptions, all tho plates 
here shown are based upon the existence of 
these two sets of conditions, Le, a sur- 
face negatively clecirifed brought in con- 
taot with a positive termiral, ard a surface 
positively electrified brought in contact with 
a negative terminal. The terminal may be 
connected with a singlo sphore, as alroady 
suggested, witha roller, or with Üny metallic 
balls or néedle-points. The deft manipula- 


tion of these mechanical devices produces 


the variety of design. The plates which were 
producod under conditions other than these 
will be noted farther on. 

15 is now five years since Mr. Kinraïde 
made the happy discovery which led him to 
experiment along the lines of electrical pho- 
tography of which these beautiful plates are 
the result. The apparatus he at fsb used 
was quite unlike the one he is now using; and 
was without the condenser plates. Many'of 
the results that can be obtained from the 
one now in uso ke was unable to obtain by 
means of the former, but unbiring efforts to 
discover the causes of his failures finally 
brought a knowledge that enabled him to 
construct an apparatus capable of producing 
ihe perfect plates here shown. As in many 
other instances, failure lighted the way to 
Succose. 

I is necessary to touch briefly on the 
construction of tho apparatus and on the 
éxperiments carried on by means of it in 
order to give a clear idea of tho way in 
Which Mr. Kinraide has arrived at certain 
fnportant conclusions. The apparatus has, 
x an interesting feature, a uniquo kind of 
Bécondary induetion-eoil consisting of a cir- 
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cular disk of fine wire found in aout one 
thousand turns. The peculiarity of this coil 
is that it will discharge ont into the air as 
easily as the Rubmkorif coil discharges to- 
ward its other terminal. In other words, the 
electric energy, instead of discharging from 
two equal potential terminals, as is the case 
where the Ruhmkorff coil is used, passes into 
the air almost wholly from one terminal. 
The non-discharging terminal is connected 
to an earth=wire, and thus its influence is 
entirely removed. The evil bas à superb 
insuletion, and will essily withstand a pres- 
sure under which the Ruhmkorf coil splin- 
ters to atoms. Thus the apparatus controls 
a higher voltage for the quantity than any 
other 50 far made. 

T6 was while sbudying the discharge from 
this apparatus in the dark that Mr, Kinraide 
noticed paculiar, forndike forms of a pale 
violet color radiating from the two-iach 
brass sphere which formed the discharging 
terminal. By manipalating the discharge, 
he could make a number of these beautiful, 
quivering forms appear. By using spheres 
of larger diameters and increasing the po- 
tential, he could increase the length and size 
of the Hight-forms until they would shoot out 
thirty inches beyond the sphere and reach 
an apparent thickness of half an inch. They 
looked Hke miniature forks of violet-tinged 
lightning, cleavingthe darkness of thelahora- 
tory. By balancing an ordinary photographie 
plate on the top of the spherical terminal, 
fm side dow, and opening and closing the 
cireuit once, à photograph of the quivering 
light-forms was secured. They. recorded 
themselves as the filiciform or positive phase 
of electric energy. This was a first offort, 
and a first succes 

Upon a reyersal of the current, an entirely 
different phenomenon was observed. Instead 
of the branching outskoots of violet light, 
there appeared plume-like ?orms resembling: 
the catbail of bhe meadow-fag, These 
soemed to bo ahout an inch in diameter and 
seven inches long. An attempt to secure a 
photograpk of these plume-like forms was 
made, but though the plate was as carefu]ly 
adjnssed ard the current as skilfully manipu- 
lated as beforo, thero was no record found 
upon Éhe plate when i5 was developed. The 
experiment was repcated again and again, 
but with disheartening results. The plu- 
mous forms could nob be induced to make 
any impression on the sensitive plates. For 
two years Mr. Kinraide éxperimented, sacri- 
feing plates enough to build a greenhouse. 
Then he made 2 discovery. The plumous 
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forms were not, as he had supposod, dis- 
charging ontwraré from the sphere; they were 
discharging inward from the surrounding 
air. 

The discovery of this fact was of the 
grontest significance. It seemed to proclaim 
electric energy n0b a dual force with a dual 
activity, but a single force with a single line 
of direction for the sweep of its energy. 
Furthermore, it showed plainly that 5e 50- 
called positive and negative phenomens indi- 
cate, the one an accumulation or keaping up 
of electric energy, the other a corresponding 
withdrawal. 10 Was through study of the 
plumous forms that Mr. Kinraïdo was led to 
the discovery of the conditions necessary or 
the succeæseful production o these photo- 
graphs. He realired that, in order Lo secure 
on a photographie plate the record of the 
so-called negative electricity, the plate must 
represent the withdrawal of energy: in other 
words, il must be electrified and then made 
to discharge itself into some conductor. 

With the condenser apparatus, he £ound 
no dificuliy in secaring bhe record of the 
negative phase, À photographic plate placed 
upon the positively electrifled surface o? the 
condenser became in turn positively clectri- 
fed, Then, when any conduetor connected 
with the négative terminal was bronght into 
contact with it, the stored-up energy imme- 


diately soughl an equilibrium and rushed 
from all directions soward the conductor, 
This produced à condition of vithdrawal 0m 
êhe plate, or, in other words, showed the so- 
called negative phase of electricity. 

Tt-ves then that Mr. Kinraïde made an- 


other discovery. Not only did he secure 
photographs of the positive and negative 
phases, but there wes revealed on some of 
the plates the existence of comet-like forms 
in which the positive and negative were seën 
to be united, base to base. The meaning of 
these comet forms was not at first under- 
stood, nor did Mr. Kinraido know how it was 
Eat hey appsnred on the plates. Former 
photographs had indicated a separation he- 
teen the two phases; none had ever shown 
that they were upited. These comet forms, 
therefore, presented a new field for invosti- 
gation, and it was only after careful study 
and experimentation that their significance 
was discovered. 

The comet structure Mr. Kinraide has 
called, by reason cf the conditiens under 
which its created, the electric entity, It 
is a record of the ontiro activity 0£ one small 
quantity of electric energy, an embodiment, 
as itwere, of the force, and iterally an entity 
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of energy, having a birth, a growth, and à 
nt death or dispersion. Its center, Ë 
part, is plainly neither positive nor 
negative in character. Mr, Kinraide calls it 
the third or dynamic phase 0° electricity. His 
reasons for this will be apparent farther on. 

In order to make clear the way in which 
the comet structure was secured, it may be 
well to explain first the development of the 
figure on Plate LIL. This is not one of the 
condenser series of photographs, but was 
secured from a very diférent and quite 
simple apparatus. It is introdueod here te 
make clearer the interpretation of the other 
plates, 

Without describing the apparatus in de- 
tail, it is suficient to say Chat it presented 
a flat surface about bwice as long as wride, 
This surface wes divided by a narrow strip 
of dielectrie or nor-conducting material into 
Hvro areas of equal extent, each of these being 
nearly square. The apparatus was 80 ar 
ranged that when he current was turned on, 
one 0 these arcas would become positively. 
the other negatively electrifed, the dielectric 
betvreen them preventing the energy from 
reaching a state of equilibrium. 

The photographie plate was placed în 
position on the flat surface, half of it on one 
side of the diélectrie, half on Ehe other. À 
metallic bar vas then laid upon the plate at 
right angles to the dielectrie. Thus its ends 
Jay at the respective centers 02 the tro areas 
hich were to he oppositels electrifiod. By 
closing the current and then breaking it 
once, Flate IL was obtained, The two ends 
of the photographie plate became oppositely 
eleetrified, like the areas over which they 
were saperimposed. When the current yras 
broken, the energy in the two oppositely 
electrifiod surfaces inmediately rushed to an 
equilibrium, using the metallie bar 
duetor. From $ne positively electrified sur- 
face Lhe energy shot into the bar, recording 
its withdrawal in the delicate plumes of the 
negative phase. Then it hurried along and 
finally shot out and dispersed itself over the 
negatively electrified surface in the filiciforra 
streamers, which always indivate the out- 
ward rush of the current. 

In the evolution of the comet structure, 
analogons conditions obtain, with te excep- 
tion that the electric energy uses the air as 
& conducting medium instead of a metal con- 
ductor. This enables 5 to record the entire 
history of its action on the sensitive plate. 
Kecping this explanation in mind, the reader 
will be able to understand Plate IV, which 
is one of the condenser series. 


PLATE I. ANODOS. PLATE I KATHODOS. 


A discharge of electric cuexey over the negative si À discharge of electiié enérgy over the positive sur- 
face of à condenser from à Evo-inech sphere connected face of a condenser loward à two-nch #phore cou- 
srith lne pontive terminal. nected with fhe negative Lerminal. 


In order to secure this, the condenser sur- to, the energy sought an equilibrium. Small 
face upon which the sensitive plate was to quantities of it shot inwaril toward the cir- 
be placed was first cular, negative area, 
highly charged with M and the onward rush 
electric energy. Then was recorded on the 
the photographie > e plate in the filiciform 
plate was carefully streamers éxlending 
placed upon it, film toward the center, 
side up. A metal- while the withdrawal 
lic discharger, fitted : from the outer rim 
with an adjustable 1 produced the soft 
spark-gap, Was now plumous forms. All 
used, By means of =. this took place be- 
this spark-gap it was fore the discharger 
possible to regulate in the operators hand 
the amount of energy could be withdrawn 
to be withdrawn from from its instant of 
the plate. After be- ‘ contact with the 
ing connected with plate. 
the negative termi- = ; 5 The energy started 
nal cf the apparatus, Æ 2 > from a condition of 
the discharger was diffusion, and ended 
placed at the center 2 in a condition of dif- 
of the plate, and a ES = fusion, but at the in- 
small quantity of the J stant of its greatest 
energy was permit- ; = ‘power it was foca- 
ted to escape. This LL à Bized. This instant 
created a circular, L & : of focalization is 
deyative area on the 4 AUX à represented on the 
plate, whilesurround- 5 e plate by the slender 
ing it was a charged see PE spindle joming the 
Fe PLATE I. | COMPOSITE RLRCIIC EXT. plumousandthe flic. 

As in the case of Shore menate 208 roue EE Une dde voopte. form. This is what 


the two oppositely Hé iumere de fesatne piase de Lee bo put Mr. Kinraide calls 
electrified  squares  whiélras a frarpodtivelelectrifiel. The part upon {he dynamic phase 
: sich the positive stresibers are 8een vas Une nés : 

breviously referred  tively electrified areas. of electric energy. 
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PLATE 1V. 


SYMMETRICAL GROUP OF 


TRIC ENTITIES, 


Eac comet structure in the group fs a record of the entire history of a small quantity of cloctrie energy. 


In general terms, the spindle of one of these 
comet structures represents the dynamic 
center of à discharge, for each tiny comet 
records the entire evolution of an electric 
discharge, and the phases through which it 
passes are identical with those through which 
every uninterrupted discharge must pass. 
That this spindle has never before been 
shown in any photographs of electricity is 
due to the fact thaË no apparatus has ever 
before been constructed whereby the entire 
action of an electric discharge through the 
air could be recorded. In the action of the 
energy in Plate LIT its moment of greatest 
30 


focalization was during its passage through 
the metallic bar. Hence its form could not 
be recorded. 

Examine for a moment this spindle (sec 
Plate V). It seems to be wound in a conical 
spiral, as if the lines of energy, which focalize 
at the point of greatest intensity, assume at 
once a spiral motion. This spiral whirl is at 
first very narrow, but as it passes away from 
the point of greatest intensity, it becomes 
wider, and its whirls are farther apart. Under 
favorable conditions they are far enough 
apart to be seen, forming a sharply pointed 
cone with à very small base. Thus it seems 


RARE 


that the electric energy focalizing at this 
point translates itself, by means of the elec- 
tromagnetic action which takes place in the 
spindle, from its negative phase into a euri- 
ously interacting form, the positive phase. 
Mr. Kinraides conclusions may be sum- 
marized as follows: The plates here shown, 
especially those which record the action of 
the electric entity, form an electrographic 
demonstration of the meaning of the terms 
positive and negative electricity. When 
electric energy changes from à condition of 
diffusion to à center of focalization it is 


ss Fes HPRES 1] 
TLATE V,  ELECTRIG ENTITY, OR EMEODIMENT OP ELECTRIC FORÈE.  (ENLARGED) 


passing through its negative phase. When 
it changes from a condition of focalization 
to a condition of diffusion it passing 
through its positive phase. These two con- 
ditions may be correctly termed thè anodos, 
or going in, and the exodos, or going out, of 
electrie energy. They are unmistakably re- 
corded on the photographie plates, which 
* that there are not two separate elec: 

es, but one developing entity of energy. 
There is no photograph of the diffused con- 
dition in either case, It is only when the 
energy is passing through one or he other 

EN 


PLATE VE POSITIVE ENDS OF RLRGTRIG ENTITIES. 


A dischurgs from à metullié roller in its passage over (he film side ot a photographié plate placed upon tie 
üncouteil, negative aurinee of à Charged condenser. The conditions of cletrification here are the opposite 
of thore in Plate VIT, 


PLATE VI  NEGAMIVE ENDS Où ELECIRIC ENTUTIS, 


A dischavge from à métallie roller in its passage over Une fil side of à photograplie plate placed upon the 
ameoated, positive surface of à eharged condenser, This plate {sa companton to Plate VI. 


vi. 


BLECIRIC ENTITIES IN SERIES. 


A dischurge between plates produecd by the passage of a metallis roller over a 
Dhotographie plate lit hu side dowa upon à pontively charged, uncouted 


vondenser surface. 


of its three phases that it becomes manifesti 
apon the sensitive plate. 

Plate Vis an enlarged record of one small 
quantily of electric energy: its origin,or neg- 


ative phase: its transformation, or dynamic 
phase; îts final diffusion, or positive phase. 
In the negative phase the energy consists 
of numerous units of energy uniting bo pro- 
duce 2 single unit, which, after spiraling 
through a small space, is changed into à 
number of streamers to be again diffused. 
Plates VI and VII, which show respec- 
tively the positive and negative ends of elec- 
trie entities, belong Lo the condenser series. 
As explained in the lines under them, they 
were secured by means of a roller passing 
over the surface of the photographic plate. 
Plate VI shows the outrushing ox positive 
ends of the tiny entities that shoot off from 
the roller on to the negatively eleetrifiod 
plate as the roller is passed over the plate. 
Plate VII shows the relreating or negative 
gs 


ends of the entities that rush from the posi- 
tive plate into the negative roller. 

Plate VILL shows how comets in series are 
formed when the energy bvéween condenser 
surfaces is permitted to escape into a me- 
tallic roller passed over the onter surface Of 
the plate. This was socured by placing the 
photographie plate film side down. 

The photographs here reproduced form a 
representative selection from many hundreds 
secured by Mr. Kinraide. They are much 
reduced in size, the negatives being eighteen 
by twenty-two or eight by ten inches. À sel 
consisting of ahout fifty photographs has re- 
cently beër presented to the Massachusetts 
Institute of Technology, where it is available 
to students and other interested persons. 

The conclusions as to the nature of elec- 
tricity reached by Mr. Kinraide through his 
study of its movement differ to a eonsider- 
able extent from those reached by Lord 
Armstrong, the noted English scientist who 


THE PASSING OF COCK-EYE BLACKLOCK. 


has conducted experiments along siailar 
lines. Lord Armstrong has secured some 
extremely interesting photographs cf the 
phenomena resulting from discharges of 
electricity over dust plaies. Ile has also 
experimented with photographie plates, and 
à number of the results secured in both 
cases bear an interesting resemblance to 
those obtained by Mr, Kinraide. Lord Arm- 
strong has not, owever, skown the develop- 
ment of she electric entity. 

Ib may be interesting to add that, as a 
result of his study of electric energy as 
manifested in these plates, Mr. Kinraide 
inclines to the theory that every fomm of 
energy, as heat, sound, light, gravity, cte., 
has what he would term an entity of energy, 
corresponding in structure and function to 
the electric entity, and that is only requires 


a knowledge of how te create conditions in 
order bo demonstrate this. 

He asks the interesting questions: “ May 
it not be that the whirlwind and the water- 
spout proclaim the presence of entities of 
thermal energy, the whirlpool the presence 
of an enbity of gravity, and the sound-waves 
recently photographed the presence of the 
entity of sound force?” He maintains, also, 
tha if the conditions are constant, the entity 
will be constant. À prûme condition must 
be hat fe energy Le able Lo molt he sub- 
stance which is de medium of ts mani 
tion into êts own form. Its power to do this 
demonstrates that Ïb is à force-entity. 
Mr. Kinraide proposes to experiment with 
other forms of energy and bo obtain, if 
possible, a complete demonstration of this 
Sheory. 


THE PASSING OF COCK-EYE BLACKLOCK. 


BY FRANK NORRIS, 
Author of “The Octopus,” ete. 


MEL nm son,” observed Bunt about 


half an hour after supper, “if your 
provender has shook down comfortable by 
now, we might as well jar looëe and be 
moying along out yonder.” 

We loft the fre and moved tovard the 
hobbled pores, Bunt complaining of the 
quality of the outils meals. “Down in the 
Panamint country,” he growled, “we had a 
Ghink that was à sure frying-pan expert; 
butéhis Dago— my word! That ain't victuals, 
that supper. Thab’s just a’ ingenious device 
for remoying superfluous appetite. Next 
time L'assimilate nutriment in this camp L'm 
sure going to take chlorotorm beforehand. 
Careful to draw your cinch tight on tant 
pinio brore of yours. She always swells up 
same as à horned toad soon as you bepin to 
saddle up” 

We rode from he circle of the camp- 
fire's light and out upon the desert, It was 
Bunt’s turn to ride the herd that night, and 
L had volunteered to bear him company. 

Bunt was one of a fast-disappearing type. 
Ho kmew his West as the cockney knows 
his Piccadilly. He had mined with and for 
Ralstôn, Bad soldiered with Crook, had 
turned cards in a faro game aÿ Laredo, and 
had known the Apache Kid. He had fifseen 


soparate and different times driven tho hords 
from Texas to Dodge City, in the good old, 
rare old, wild old days when Dodge was the 
heaëquarters for the cattle trade, and as 
near fo heaven &s the cow-hoy cared to get. 
He had scen tbo end of gold and the end 
of the bullalo, the beginning of cattle, the 
beginning of wheat, and the spreading of 
the barbed-wire fence, that, in the end, will 
take from him his oceupation and his re- 
volver, his chaparejos and his uscfulnoss, his 
Jariab and Lis reason for being. He had seen 
the rise of & new period, the successive 
stages of which, singula:ly enough, tally ex- 
achiy with the progress of our oùn worlé- 
civilisation: first the nomad and hunter, then 
the herder, next and last the husbandman. 
He had passed the mid-mark of his fe. His 
mustache was gray. He had four friends — 
his horse, his pistol, à leamster in the In- 
dian Territory Panbandle named Skinny, 
and me, 

The hérd—1 suppose all told there were 
some two thousand head—we found not far 
from the water-hole. We relieved the other 
watch and took up our nights vieil. Hé was 
about nine c'elock. The night was fine, 
calm. There was no cloud. Toward the 
middle watches one could expect a moon. 
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WE ARE PLEASED TO ANNOUNCE THAT WE ARE SOLE SELLING 
AGENTS FOR THE KINRAIDE COILS, WHICH HAVE NOT UNTIL NOW 
BEEN MADE ON AN EXTENDED SCALE, THE FEW BUILT IN THI 
LABORATORY OF THE INVENTOR, MR. THOMAS B. KINRAIDE OF 
JANAICA PLAIN, MASSACHUSETIS MTAVING WON UNSTINTED 


PRAISE. MR. HOWARD JACKSON, [THEÎWELL-KNOWN ELECTRICAI 
ENGINEER WHO HAS MANUF 


ACTURED OUR GOODS FOR SEVERAL 
VÉARS. HAS SECURED THE SOLE LICENSE TO MANUFACTURE 
UNDER MR. KINRAIDE'S PATENTS 
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Tesla was quick to dismiss the patent ability of Kinraide’s work mentioned in Strong's letter, however the work 
was unique with regard to the patenting process. Likewise, later aspects of Tesla’s Wardenclyffe patent were 
thrown out because of Kinraide having priority in designs - namely in the use of a toroid for an output terminal. 


No. 689,199. Patented Dec. 17, 1901. 
T. B. KINRAIDE, 


ELECTRODE. 
(aprllestion Sie May à, 1901.) 
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THÉ HERCULES COIL. For the alternating current #450.00 
Code word, Hermann 


THE HERCULES COIL.  Forthe 110-volt direct current …. 8520.00 
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FREDERICK F. STRONG, M. D. 
SPECIALIST IN ELECTRO-THERAPEUTICS 
BOSTON, MASS. 


March 14, 1904. 
Nikola Tesla, 
Electrical Expert, 
New York City. 


Dear Sir: - 

Some years ago when | was conducting a clinic in Boston Dispensary, devoted exclusively to 
the therapeutic use of the Tesla currents, | wrote you for information regarding certain technical 
details in connection with my work. You very kindly replied in a personal letter in which you fully 
explained the points about which | wrote you, and expressed your willingness to see me whenever 
! should be in New York. 

l have been experimenting and applying high frequency currents for the past ten years, and 
have devised and perfected a number of instruments for their use in medical work. In this 
connection | have been invited to lecture before the New York Society of Physical Therapeutics, 
next Friday Evening, March 18. The manufacturers of my apparatus are sending me one for use, 
and I shall endeavor to demonstrate experimentally the phenomena of high frequency currents 
and the methods of applying them in the treatment of disease. 

I have long desired to meet you personally, and to see some of your work, and if you feel 
disposed to receive me, and will enclose your address, and the time that would be most convenient 
for you, | will call upon you sometime on Friday, the 18. If you cannot see me on Friday and could 
make convenient to do so on Saturday, | shall be delighted to stay over another day in order to 
avail myself of the opportunity that 1 have long desired and looked forward to with eager 
anticipation. 

Trusting that you may feel inclined to grant my request, | am, 
Very respectfully, 
Frederick F. Strong 


Dictated. 


West Rindge, N. H., July 17, 1906. 


Nicola Tesla, 
Waldorf Astoria, 
New York City. 
Dear Sir: - 


l'am completing the manuscript for a treatise on the therapeutic uses of high frequency 
currents, to be published by the Rebman Company during the ensuing Autumn. 

As pioneer and originator of this wonderful form of electrical force, | naturally appeal to you 
for assistance. | should be glad if you would send me the reference to your various publications on 
the subject, and if possible, any reprints which you may have at hand. The original suggestion of 
the possible importance of high frequency currents as a therapeutic agent, came, I believe, from 
you, yourself, although the literature on the subject accredits D’Arsonval as being the pioneer in 
high frequency therapeutics. 1 should be glad if you would refer me to some published statements 
in regard to the subject, which 1 can quote in my book to satisfy the claim which 1 have always 
made as to the priority of your work in this connection. | should also be pleased if you would send 
me one of your photographs, so that | can incorporate it in the book. 

My work, for the past ten years, has been devoted to the application and study of the Tesla 
currents for therapeutic purposes, in contradistinction to those of D’Arsonval and Oudin which are 
used by European authorities. 1 believe that your currents possess a greater range of therapeutic 
value and are of far greater importance to the medical profession today, than any other form of 
high frequency currents or any other manifestation of electricity which is used. In order to 
thoroughly prove this point to the satisfaction of the profession, it is necessary to have your 
cooperation. Of course, due acknowledgment will be many for any assistance which you may give 
me. 

Thanking you in advance, and trusting that | may be favored with an early reply, | remain, 


Very cordially yours, 
F.F. Strong, M. D. 
ERSSE D: 


July 23, 1906 
Dr. F.F. Strong, 
West Rindge, N. H. 
My dear Dr. Strong: - 


I note your request under date of July 18”, and would be glad to assist you in the matter as far 
as | can consistently. | will first call your attention to such publications as have been made by me in 
relation to high frequency. Unfortunately, | have no copies of these papers, but may be able to 
find one or two later and send them to you. 


In the London Electrician of Sept. 12, 1890 is a letter in regard to a high frequency alternating 
machine which | had built, this being, as | believe, the first high frequency machine, and the first 
reference to high frequency work. 


There are articles under the headings “Notes on Alternating Currents at Very High Frequency” 
Electrical Engineer (New York) March 11, 1891, Electrical World, Mar. 4, 1891. 


As a reference to alternating currents of high frequency, Electrical Engineer of April 1%, 1891 
and the London Electrical Review, April 17, 1891, also a reference to the same review, April 3, 
1891. 


There is a “Discussion on the Phenomena of Currents of High Frequency”, Electrical Engineer, 
April 22, 1891. Experiments on the Electrical Discharge in Vacuum Tubes, Electrical Engineer, June 
24, 1891, London Electrical Review, July 10, 1891. 


Physiological Effects of Alt. Currents of High Frequency, Elec. World, Mar. 4, 1891; Elec. Engineer, 
Mar. 11, 1891; London Elec. Review, Mar. 21, 1891 and the London Electrician, Aug. 19, 1891. 


Notes on Alt. Currents of Varying Frequency, London Electrician, Mar. 20, 1891. 
Phenomena of Alternating Currents of Very High Frequency, Elec. World, April 4, 1891, also the 
Electrical World of April 25, 1891. 


Induction by High Frequency Discharges, Elec. World, Feb. 20, 1892, Elec. Engineer, Feb 17. 
1892, London Electrician, Mar. 4, 1892 London Elec. Review, Mar. 18, 1892. 


Further Experiments with Condenser, Spark and Air Jet, Elec. World, Feb. 27, 1892, London 
Electrical Review, Mar. 25, 1892. 


Dynamic Induction at High Potentials and Frequencies, Electrical World, April 2, 1892, Electrical 
Review, London, April 15, 1892. 


High Frequency Electrical Induction, Paper read before Society of Arts, Boston, Technology 
Quarterly, Vol. 6, No. 1, 1893. 


Curious Effects of Hertzian Waves, Elec. Engineer, July 4, 1894. 
On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, July 13, 1894. 


Notes on the Effects of High Frequency Currents Passed Through the Body, Elec. Engineer, Oct. 
10, 1894. 


Dielectric Strength of oils in Alternating Potentials, Elec. Engineer, Feb. 12, 1896, Elec. World 
also, same date. 


Electricity at High Pressures. Lecture before New York Electrical Society, Mar 29, 1899. 
Published in pamphlet form, and ! think 1 can send you a copy of this pamphlet. 


Apparatus for Obtaining High Frequencies and Pressures, Electrical World, Oct. 14, 1899, 
Electrician, Nov. 3, 1899. 


It is of course, impossible, without comparison of dates of early experiments to settle the 
question of priority, no such comparison having been made, but you will find in the pamphlet on 
“Electricity at High Pressures” a reference to some experiments by Prof. Rowland of John Hopkins 
University which, indeed, involve the principle of high frequency induction from one set of turns to 
another insulated therefrom. Joseph Henry, many years ago, also induced by a leyden jar and 
condenser discharges, currents in adjacent circuits, and Henry pointed out first of all, the nature of 
the leyden jar discharge. I believe | was first to make a study of coils with air cores, that is, without 
any iron, for the production of high frequency induction, except in so far as the Henry experiments 
and the Rowland experiments referred to involve the same idea. 1 was, | believe, the first to 
employ an air jet on the condenser spark to increase the sharpness of the oscillations. Outside of 
these facts, and without any proper comparison of dates, it would be impossible to make any other 
statement. 


Mr. Tesla, undoubtedly, was very early in the work, and may have been prior, but | think he was 
undoubtedly prior as to certain features of the work. It would be, think, best, however, in a work 
such as you are preparing, to simply refer to the published papers and descriptions, which, in the 
absence of other data, must stand. 1 should in fact, dislike very much having to be put in the 
position of making any statement on the point, and would ask, therefore, that what | have said 
above regarded as for your own personal assistance, and not to be published. You will see that in 
the nature of things there is no criterion for an authoritative statement. 


1 will forward photograph, if 1 can, as soon as possible. 


Yours very truly, 
Elihu Thomson. 


P.S. | am sending you a copy of the pamphlet on “Electricity at High Pressures”. 


July 90, 1600.) 


A large number are rendering excellent service in edito- 
ral and publishing offices. Tue Ececreicar ExOrv&eR has 
two, aud will soon have more Out in Milwaukee, two 
printing offices have made a specialty of setting up from 
phonographs, tbe compositors dispensing with time-honored 
fétakea” of copy. Cleaner proofs are the rœult. Under 
mi à épis Doenna Gresiire ceu Lo ba à fevror do le 
inoffensive “comp” À large number of lawyers, patent 
solicitors, stenographers, clergyinen, authors, actors, musi- 
dans, lnguiste and other profesional men are using tbe 

nes, An interesting and novel featare is the use of 
the macbine for obtaining daily roports from foremen in 
large factories. Such men can generally talk vigorously and 
well, but a pen they shun and abhor. ‘It bas been discov- 
éred, however, that they will “pour out heart affluence in 
diseursive talk” npon a waxen cylinder in à moat admira- 
ble and effective manner ; and (his now method of factory 
reports is naturally coming into vogue with gratification to 
al parties concerned, Out of the whole #,000 machines, 
it is estimated that 75 per cent. are in business service. 
New York has already 800 machines running. 

The motive power to run the macbines is a subject that 
is still actively diseused. This question can hardiy be 
settled yet. The phonograph is driven by the ingenious 
little motor invented by Mr. Edison for the purpose; but 
that motor is energizod in various ways, Sometimes the 
current is derived from an Edison-Lalande battery, one 
great adrantage of which is its constancy. Sometimes the 
carrent is taken, through à resistance, from the inaandescent 
lighting cireaite. There isa very general preference for 
storage batteries, and nearly all the makes have been tried. 
Wäb tbe graphophone bave been coupled Lago aud other 
motors ; and the small size Perret has been found very 
successful. In view of the fact that the 8,000 machines 
bid fair ta become #00,000 in the noxt ten years, it will be 
æen that this question of motor and current for them is 
not one of the least interesting now before the electrical 
community. The customer of the sub-company pays 840 
for bis machine per year, or the «mall sum of 75 cents per 
week. The aupplics are extras, of course, and there is à 
vast feld for work and ingenuity in many of their details. 
By and by it may become à general practice for tbe com- 
pâries to furnisli the supplies Lo their patrons on à certain 
“flat rate” annual basis. 

Amasoment phonographe aro till new, fr, although 
wmtices mMitltions Lave besn given, we have bat bare 
entered on the nickel-iv-the.slot period, when music and 
oratory, song and speech will be on tap. Nickel-in-the- 
«lot phonographs have proved immensely popular where- 
grec introduosd, and there is not ibe shghtost renson Lo 
believe chat the favor they are in will be simply a short. 
lived craze, Every week brings forth its new singer, its 
new song, its new march or air; and the publie has an'ear 
&hat likes to be tickled. The phonograph as à Joe Miller 
jest book, telling the latest as well a4 the oldest good story, 
is an amusing companion. Incised with a yarn and a 
laugh from EL Perkins, it is in more senses than one à 
“bowling success” 

The pet week, whioh has seen the issuance of this plao- 
vographic report has by strange coincidence seen, also, the 
iaance of an order from Washington for the treatment of 
Fhonograms as other ordinary mail matter. This is à stop 
forward, and will lead to other improvement and develop 
ments, especially, it may be asumel, in the staudardizing 
sad ain of apparatus so hat Le rame machine and Lie 
se record éylinder serve the same purpose every where, 


Tne Ecans, Ir. ELecrmio Rattwav, which has rseently been 
rvped sith'the Éragne system ane as started up on he 4h 
July. ran from the start without he alightent hiteh, aléhough 
no previous tests had been made of any of the power or electrical 
L. The road vas started with ® cars, which they have already 
iereased, and adslel another 90000 watt gencrator. The car 
ver run free at the start til 19 v'elok, after which El 10 p. m. 
4087 nickels were taken in fares. 
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PROF. THOMSON'S NEW ALTERNATING MACHINE. 


Wrru the high spceds now generally employed in alter- 
nating current machines the moving coils are more or less 
liable to derangement, so that they are subject to both 
mechanical a well as electrical atraîn. In order to ovor- 

me this difieulty and to obtain à compaot as well aa cf 
cient machine, Prof, Elibu Thomson has recently con- 
structed an alternator in which all the coils are stationarr, 
and 20 Lhat no moving contacis whstaver are, necamary (0 
conduet the eurrent from machine to line. The machine 


plates or sections 0 
cally a eompound laminated ring. IL corresponds in a 


fill 


N 
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Fias. 1, 2 AD 8. -Tuomsows New ALTeRNaTINO Macinxe. 


measure Lo à fixed laminated armature, and is eupported im 
the Interior of the outside casing 

he end plates x x’ are joined at their outer portians by 
the iron frame-work or onsing », sonsisting of à cylinder 
surroanding the machine. IL is designed to connect the 
outer edges of the end plates x £’ magoetically with uhe 
Alationary laminated ring A, surrounding the core M #0 as 
10 embrace the centrally projecting portions of the core M. 
To the iunor side of the structure a, and npon projections 
extending radially inward, are apylied the coils, the rin 
and cols thus resembling à multipolar ring or cylindrical- 
ahaped magnet whose poles are on the inside. 

The field magnet coila are aupported fredly in the cas. 
ing and encrgire the multipolar feld magnot x, all the 
poles of which are of like name, as shown at x, x, etc. The 
eore m is fixed to the shaft of the machine and has the 
Isminated pole pieces keyed to it. 

The ring structure à À has interior projections of double 
the number of the projecting poles x X x, carried by the 
ring cure-piece. On these projections are firmly secured 
the coils in which ourrents are to be induced, and which 
are connected to the line wires The field magnets, of 


1 


course, require to be energized by a continuous current 
wbich'ean be furnished by à separate exciting machine. 
The action of the machine is aa follows : The moving 
field-poles x x x, ete. carried around on the revolution of 
the core-piece M, pass in Front of the coils in which the cur- 
rent are to be induced. The lines of magnetic force pro- 
jecting from these pole-pieces out across the wire on the 
coils transvemely. ‘The direction of the winding and the 
connection is such as to make the effects cumulative in the 
coils—that is, so that if a polar projection x passes, as in 
Fig, 3, over the centre of one coil to that of the next its 
lines are eaused to cut the wire lying between those cen- 
tres, balf of which would belong Lo that coil, the centre of 
which in being loft by tho traveling pole, and half to the 
goil toward tie centre of which tbe traveling pole is moving. 
These actions of induetion repeatedlÿ following one 
another will be accomplished without à reversal of magnet. 
jam in the core-pioce or even in the luminated ring atruc. 
ture supporting the coils in which the ourrents are induecd 
but, on the eontrary, the lines of force will simply be car- 
ried rapidiy past wire whose virtual direction of winding 
is opposite alternatelÿ, and this will generate impulses 
without the nocessity Of magaotic changes of polarity tak. 
ing place in any of the corc-picces, Prof, Thomson is 
thus enabled to save a large portion of the loss due to mag- 
ic changes or “hysteresis,” in the iron of the machine, 
while still utilizing the iron to the best advantage in the 
ruetion of the magnetie masses subject to the mag- 
netiring actions of the Held-energiring coils, Thore is also 
secured a strong magnetic feld by the expenditure of a 
minimum of energy in sustaining Che same, besides which 
none of the wire of the machine need revolve, thus dispens- 
ing with rabbingaurfaces or sliding contacts when the 
machine is used for the generation of alternating current, 


ELECTRIC POWER AT GLOVERSVILLE, N. Y. 


Tax work now being done by electric motors at Glovers- 
ville, N. Y., the largest glove manufacturing town in the 
United States, is of more than ordinary interest, and presents 
one or two novel features, The Gloversville Électnie Com- 
pany started their plant on December 1, 1889, and began to 
supply. electric power just & month later. ‘They are now 
operating 26 motors ranging from 34 to 2h, p., and these 
25 machines reproscut so many diferent glove factorios, 
The 3% b. p. motors run cight swing machines each ; dhe 

b. p. from 19 to 14 machines ; and the 2 h, p. from 18 10 

machines, The prices for eurrent are 890 per year for 
1. p. and 835 for the use of the motor ; #50 for #4 hp, 
and #25 for use of motor ; 8175 for 9 h. p. and #60 for use 
vf motor. The motors are owned and supplied by the com- 
pany. ‘The users have become familiar with their care, 
and'they give very little trouble to the company in the 
care of them ; but they are of course kept under aurveil. 
lance and a weckly inspection, 

The service is furnished from 7 4. M. to 6 r. x , each day, 
with an intermission at noon, and proves very atisfattory 
to its patrons. The poweris supplied by Thomson-Houstun 
are machines generating a current of 6.8 amperes. These 
machines are used at the end of the day for lighting the 
town with are lamps, The motors used are the constant 
current made by tie Execlsior Elcetrie Co, of this city, 
and bave been found eminently suitable for their work: 
ie Gloversville company now have applications for power 
as high as 40 hp, and they are considering the advisa 
Lility of priting in large generators to deliver a 600 volt 
current to farnish power for that special work. The com 
jany are obtaining their prime power from compound con. 
dunsing engines, that anaer admirahly preferred 
to the ondinary non.condensing high spred ty 

The company have begun Lo furnish motor 
4h. p, running Lhe service right into the houses of the 
operators, «9 that as the work is paid for by the piece, they 
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can take it home and do it outside the factories. This is a 
little point, but it has ita sigaificance. 

The factories really make money by the motors they pat 
in, as hoy charge the “help” that uso the machines 50 
cents per week For the use of the motor, the work being 
done by the piece, ns stated above. ‘At first no little 
objection was made to this, but now the operators are glad 
to jar the charge, for the reason that (hoy are enabled 
to do very much more work with tho machine run by the 
motor than in the old way. There in thus a saving and a 
higher profit in the work for everybody concerned. 


FIELD'S MERCURY THERMAL CUT-OUT. 


The protection of telegraph and telephone apparatus 
from abnormal currents has led to the construetion of a 
Largo number of out-vats, both electro-magnet and thermal 

their nature. In order iv avoid the introduction of an 
electro-magnetic device which might introduce retardation, 
and on the other hand to overcome the objection Lo lack of 

niformity and fragility in fine fnse wiros, Mr, Stephen 
D, Field has recently invented an ingenious cut-out in 
which mereury is employed as the fusible, or rather 
volatile, material, Another object aimed at is to obtain 
such a construction that upon the cessation of the abnor- 
mal current the cireuit to the instrument is satomatically 
ratored without the replacement of any material in the 
cut-out. 

The simplest form of Mr. Field's out-ont is illustrated in 
the secompanying engraving, Fig. 1. It consists merely 
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Fias. 1, 3 AND 3—FELD'S Mencouy Cur-Ovr. 


of a glass tube with a fine boro whichis filled with mercury 
jas Lwo conducting wires sealed in at the ends. The 
assage Of an abnormal current heats (be mereury, 
vaporizes it and the pressure generated bursts the tube, 
thus rapturing the oirenit. 

In order to provide for the automatic closing of the 
circuit above referred to, the construction shown 3n Fig. 2 
isemployed. Here a chamber is placed at one end of the 
tube, which is part flled with the mercury. The air, 
which oceupies a portion. of tho chamber, being an alastic 
medium, allows the expansion due to the vaporization of 
She mercury in the capillary portion to take place without 
rapturing Îbe structure, as the air becomes. compressed 
nd the separation of the column of mercury in the capil 
larly tube can take place, thus opening the crenit in a 
reliable manner without déstroying the apparatui 

Another form of eut-out, shown in Pig, 3, imilar 
te dat sbown in 2, except that instead of leaving à 
open sirspace in the ehamber, a rubber ball filled with 
air is placed in it and the chamber completely filled with 
mereurs This prevents the escape of the air from the 
chaber into the capillary tube in transporting or handling 
te appastus, while affording a suflcientiy elastie medium 
lo préserve tlie apparatus from destruction by the vapor: 
premure gnerated in its operation. 

the practical advantages claimed by Mr, Field 
for this Forma of eutout, are first, tliat, ifusing only pure 
distilled mereury, it is possible 10 have absolute uniformity 
in the conduetivity of a given sire of eut-out, Again, the 
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NOTES ON ALTERNATING CURRENTS OF VERY 
HIGH FREQUENCY. 


BAT Mean 


Tux interesting account of the novel experiments given 
by Mr. Nikola Tesla in the Ælectrieal World of Feb. 21, 
1891, and relating to the phenomena of alternating our: 
rents of very high frequency, lead me Lo make a statement 
of some of my own obervations while working in similar 
directions. The highest number of alternations which I 
have had at my disposal up to the present have been 8,000 
£o the second, 8 rate somewbat below that which Mr, Tesla 
has obtained, but wbich, nevertheless, shows properties 
and brings about actions and results similar 10 those which 
he described. The physiological actions of these rapidly 
alternating currents have been very ab inventigated by 
Dr. Edward Tatum, some of the results of whose work 
have presented in a separate communication. 

Mr, Tesla'a experiences in relation to the static effects of 
these currents of high frequency are similar to those noted 
by mytelf, particular de amall surface of the condenter 
which is able 10 cransfer, or permit to be transferred, a 
considerable amount of energy through a dielectric, 
owing 10 the exceedingly high rate at wbich the changes 
of direction of charge are made. 

The following experiment which was tried by me some 
monthaagoinintaretingin his connection. Anincandesoent 
lamp bulb was constructed, in which onl sage platinum 
leading-in wire was used, on the end of which, inside the 
bulb, was mounted à single slip of carbon, two or three 
inches in lengtb, it being one leg of a broken incandescent 
lamp filament. ‘Two-thirde of the lamp bulb was now im 
mered in an outer vessel of water, leaving the single wire 
above the water for attachment to the source of alternat. 
ing current# at one terminal, and the other terminal was 
connected with the outside ‘water, which was rendered 

buy condueting by aa disobred hero, The water 
surrounding the lamp bulb formed, of course, an outer con: 
denser coating, while the vacuous space and straight slip 
of carbon were the means for the conveyance of a charge 
10 and from the inside surface of the bulb, which was, of 
course, exhausted to the ordinary vacuous condition, as 
foundin an incandescent lamp. When an alternating poten- 
tial_of about 1,000 volts, and with a rate of alternations 
up to 5,000 per second, was applied to the carbon strip, the 
Slament wss brought Lo brighl incandesconce simply by 


the bombarding action of the residual gas, as in the 
Orookes tubes, while, of course, no complete cireuit ex- 


isted, the condenser action of the lamp bulb allowing suf- 
ficient current to Bow. At the same time the glass of the 
lamp bulb not immered in (he water, became rapidiy 
heated, indicating that that portion which was immerse: 
in the water would have become equally beated had it not 
been subjected to the cooling action of the water itself. 

The retention of the are, as with direct eurrents, and 
the high note evolved by it, havo been noted from the be. 
ginning of my experiments with these high period cur- 
renta, © Mr, Tesla expresses surprise that he was enabled 
10 hear the note from an are in which the alternations 
current were more than 10,000 per second.  Mr.T'esla w 

on me for calling his attention 10 the the fact that he 
3 taking as the limit of audition in this case sounds from 
5,000 to 10,000 complete waves per second, which is far 
below the limit at which sounds become inaudible to ordi- 
nary cars, cases existing in which a pitch corresponding to 
over 20,000 per second has been heard, according to some 
authorities. 

The cause of the persistence of the aro with very high 
period alternations ae statod by Mr. Tocla is undoubtediy 
the correct one, i, «, that the gas stream has no time to 
cool between the alternations, aud its variations of temper. 
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ature must therefore be qui 

the vapor or gas stream cont 

mains nearly constant when the rapidity of alternations is 
suficientiy great. 

The characteristics, stated by Mr. Tesla, as roquisite to 
be possessed by machines anftable for obtaining constant 
current for the working of aro lights, are of course con- 
nected with tho fact that in such machines the character. 
istic ourve indicates a drop or fall in the electromoti 
force developed on a «light excess of current above 
normal and, on a decrease of current, a raising of the elec. 
tromotive force to a point above the normal. 

It is not, however, in accordance with my experience, 
that the undulation of the current is almost essential to the 
success of an aro light syatem, nor do I think that properly 
aonstracted olutch lampe depeod for hair 2000 day see 
than do fnelr constrnoied lockwork. lamps, on £be pre 
ence of a rapidly varying current due to a small number of 
armature coils and correspondingly small number of seg- 
ments in the commutator, In fact, I have run with per. 
fect success clutoh lamps in cireuit’with coils of such large 

\duction that any but very slight fluoi 
wiped out, and without introducing any particular differ- 
ence in the behavior of the lampe. I£ probably is true, 
however, that slight gentle fuctuations occurring at very 
moderate intervals may bo of benefit in the working of 
cluteh lamps by keeping, as it were, the olutoh mechanism 
in a state of vibration or tendency to open or close, bat it 
can scarcely be doubted that if this benefit exists for auch 
lamps a similar beneñt would exist on the operation of 
dlockwork lampe, as a similar ductuation would give rise 
to a continual tendency in such Iamps to keep the detent 
or escapement free enough for delicately letting-go taeth 
for the feed ; but the fact that large numbers of lamps are 
in use in which the feeding of the carbon, either by clateh 
or by elockwork, is under the control of a derived cirouit 
magnet only, and that such lamps operate with the great- 
«st satisfaction, shows that the undulations mentioned b; 
Mr, Tesla are not necesarily a factor to be considered. 
such cases the self-induction of the arc branoh is negli 
as compared with that of the derived circuit magnet con- 
trolling mechanism, aod the fluctuations therefore would 
* to 


y rigidly during the experi- 
production of an uararying or 
in driving the genarating machine, 
Pontidon not este cbusined in omae 
Ta making the notes on the highly interesting and 
valuable account given by Mr. Teala, 1 di 
ver way my notes may appear a criticism of Mr. 
views, they are not made in any unfriendly spirit, 
the desire of renching the exact facts whioh it is 
the object of soientifo investigation and discussion to 
acertain. 


perfectly constan 


SITES FOR CENTRAL STATIONS. 


Acconixa to the Ælektrotechnische Zaitechrift, the sim 
plest method of determining the best site for a central sta- 
tion will be to find the centre of gravity of the system, 
taking the values of various points in the ares as pro) 
tionate to the density of current to be supplied at these 
points, in which case the total weight of copper in the 
feeders will be at the minimum, This calculation will, 
however, bave to be modified when the considerations of 
cost of site and rent and, it may be, cost of cartage of fuel 
and #0 forth, are taken into account. 
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Letters to the Editor. 


ai al œmminieations may bedraun xp enbriuty 
pool 


DISCUSSION OF THE PHENOMENA OP CURRENTS OP HIGH 
FREQUENCY. 


Ike not from any desire to bave the last word that I bave 
answerod Mr, Tealae stntements as they appeared ; ie has aiemply 
been to correct misunderstandings. In rogard to tbe experiment 
which I mention, as performed by immersing in water a lamp 
balb in which a single strip of carbon had been mounted and con 
necting the water and the Blament to a source of Hixb potential 
alternatiog current at bigh frequency, and wheraby 
Carbon was bronght to brighé_ Incandescence, 1 simply 
couduction through the glass could not have had any effect fn this 
experiment. 1 made no general denial that a alight conduction 
occurred with even tho beat dielectrics. The glass in my éxperi- 
ment being immersed in water, the asumption of high ten 
ture which Mr. Tesla males as inoreasing the conductivity of the 
gas is no Lo bo considered In Lie cu The £las was ontr 

ating where it was not so immersod, and whers, therefore, no 
connection with the circuit existed. 

Mr. Tesia base atoment about clercs, insulation, 
resistance, perfect conductors, degrees of conductivity, etc. on 
Fe atome malo In relation © he experiment and tbe he 
nomenon it presented ; and ho even asks whether 1 bave “ 
néver measured insulation resistance” aud “by & conduction 
current.” Similar irrelevant questions follow this typical one. 
L'have said that ‘if conduetion through the glass were a poele 
bilty (in tbo experiment and acoountod for ELe phenomenon pre. 
rental) this action (ot charging a lamp bulb a à Laydon jar Sd 
receiving a charge therefrom,} could not occur.” Mr. does 
vue te njumtice of appiying à tntament rich related to a pars 
ticular experiment and phonomenon Lo class and conditions of 
phenowens which any one at all familiar with the ciroumstances 
would rule out. Mr. Fesla anys : “ My statement that conduction 
À concorued to some, though perhaps negligible, extent in the 

ent abovo described was, however, made not only on 
account of tho fact that all bodies conduet moro or less, but pri 
ia, on account of to heating of the glass during the experi. 
ment.” The italies are moine. In the experiment the 2 
iwmersed in cold water, and only that portion not immerseq a0d 
pol in contact with eh current eonduotor 9e he surrounding 
water, was varmed. This disposos of 1he ‘of contens 
Hans of Mr, Tesln based on hetted glae in the experiment. 

În regard to tho éstimate of the number of complote waves of 
sound corespending 19 8 given number of alernstions, À fra 
goufees the À was in error, and that the number given by Me. 
Tesla is correct. The number of complete sound waves does, as 
Mr. Tesla points out, correspond to the number of alternations, as 
the expansion and the contraction of tbe arc stream, correspond 
ing to wavo condension and rarefaction, oceurs sith euch alcerna. 
tion. This is à point wDich 1 had missod in the former consider. 
ation of tbe matter, but, of course, if the limit of audition ls 
above any of the rates considered, IE would not affect the argu 
nant except as ralats Lo le degreo of appronimation to 1 

uns 

“Without calling upon Mr, Tesla to state bow far * Earth is 
from Heaven” in his view, À will simply stato that my experi- 
ment of Bve or six Year ago, which called forth bis remark, 
certainly did teach me sometbing then, and added somewhat (0 
M3 aforaation in certain directions. 

Las perfectiy well awaro of the effects of self-induction, 
including impedance, pointed out by Mr, Teala, when 1 spoke of 
the insertion of a coil of large self induction into a circuit 6€ are 
light, as atendyivg ho current and lemening its undulations. 
In regard to the elfecta of selfinduction 1 may state, that tbe 
property of impedance À have always 25 on6 of those 
Grecs. 

Te is not true, ns stated by Mr. Tesls, that rolf-nduction 
« renders the undulations more promounced.” Wbetber it will do 
#9 or not depends on the shape of the wave of undulation. Not 
All ahapes of wave bave the greatst rate of change when the 
Current has a small value. Whaï la true in this respect of à sine 
curve would not be true of à saw-to0tb wave. But the point un- 
der discussion originally was the effect of à largo self-induction 
interpoeed in a circuit of are lights in which the Current was of à 
fuctuating character. The current may be considered in this case 
as made up of à ateady current of an average current value, upon 
which has been euperimposed an alternating current of small 
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valus, or it may be considered as made up of a steady current of 
less than the average value with a pulsating current of small 
value superimpouni. These to D eat, Of course, 
are made ou cho basis that En the fluctuations ho strehgth of te 
eurent does not change very greatly, de that {he minlenum eur. 
rent and Che maximun Current values are uot far removed our 
the average value. Now the effect of celfinduction introduoet 
Into such à cireuit with are lights is, by er irpadance, to din 
lab the value of thaï portion of the current which Le, a co speak, 
alternating ox fu ‘and whether the ares 0f alternant. 
or pulsating curronte, 0 greatly diminiahed in amplitude, wii bé 
aharponed 6r amooted out by solfinduction will depend upon 
Aer original form. 1 a tbe éfect of sllintuction in producin 
impedanee, an orale rie te value of the usines 
or altemating current strength, supérimpnsed on the much largur 
Soastest or eat current, Lo Wien Lrétee Lu speak of Îhe 
Smoothing nations tr, Tpéla wau right in bia general tatrments 
SE png but wrong  apetion 0 he Lo dessin 
(nt. He ns not riEDt, howorer, in separating he ellect 0 
Epodanos fou wolf induction in Le caso under discussion. 

‘have no desire to prolong this discusion and will leave out 
of cousideration any referenes to effects on clüich or clockwork 
Tampa, or to the phyolologicaï efocts of currenta, 1 have in the 
above comment confined mywelf triccly Lo those mattars wbieh 

to have cleared up In soma waÿ. | hope that 
in stating my Podtio În relation to the matter À bave made 
myself clear 20 aa to avoid further ù 


Lex, Mass 


RLIRU THOuSON. 


IMMERSING CONVERTERS IN OIL. 


I bave read a recent article by C.E. L. Brown on the “ Uses of 
Oil in Insulators and Traneformers.” Mr. Brown states : ‘The 
spplication of oil as insulaiing material for transformers carry- 


si 
iog a very high potential was 

Brown himeelt, Ie, your Souraal oÙ April 18h, Prof. Élu 
Thompson write: "Ÿe may bo intaresting to your rexden 10 
learn Eat (ho uso of où in converters, was Lo subject of a patent 
nppliod {or by me om May 94, 1857 0 about (our years ago, the 
number of tho D, 8 Patent being No. 2,048." 

I recoivod a patent dated Oct, 23, 187, No. 910,987, in which 
the following claim was allowed : «' The writhin-described method 
of insulating induction coila or bobbins of wire of electrical in- 

ing said bobbins or cols Ta a 


bination” of different things, but having 
the fundamental principle of oil being used in induction coils or 
converters or transformers. He dovan't make use of the words 
“ converters" or ‘* transformers." 


Panaveuma, Pa, Apr 3, 160. 


DAVID BROOKS, 


ÆLECTRICAL ENTERPRISE IN MANITOBA. 


, of the Manitoba Gas and Electric Light 
recently invitod the mombers of tho city council to 


by 40 feet. wide, There aro 


Mr. W. 
Company, 
works 


the company in Winni 
The boiler house is T0 feot long 
aine so bols of 740. p. On hundrod pounds of team 


carried. The smoketagk 

cter. The engine 

tains twO pairs Of com} 
200 and 400 


00 feet high, and five foot in diam- 
dynamo house is 8 foot square and con 
nd surface condenaing Brown aatomatie 
RE tt s tqs 
engine weirhs 18% tons, 
ire, and drives a large! Volt Chat as Dean mad 
in Oannda—three ply, 8 feet 4 inches wide and 88 feet long. The 
ebaftiog with which it is connected is ftted up with friction 
Slutoh Pulls made by, the Vulcan Iron Company, from rich 
re run two Thomson arc machines for ci and 
2e DOTE Eunnlasont yann et qu Lorsore tant 
large incandescent dynamos. Tru, incandencent dynamce 0% 
2,060 light capacity are run from th shafting, driven by the 200 
L. p. ougine as well as the arc dynamos wbich are used for 
Fab ge ‘The total capaolty of aro plant is 125 Lights, 3, 
£: ps ha total capueity of incandosoont, plant, is 3,000 lights, 18 
with capacity for two more incandescent machines ôf 2,500 
to be installed this fall, The pampa in connection with 
consist of one Blake air pump, one circulating pump, 
boiler feed pump, and one large Northey auxiliaey 
pump Atted up with 100 feet of inch hose for fire protection 
purposall deiven by steam. The worlahop contains a 3 À pe 
to gas engine furnishing power for blaoksmith ad machinery 
shops, wi 


ighis, 
each 
one du, 


shops, which are led wi io lathos, ons 15 foot and ons 34 
, sorew cutting machines, emery wheel, grindstone, drills 
si paschleg machines al de Beces ropüls for Doi gas 
and électricity, being done in these shops, 
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Nov 21;351 


Dear Kr Strickfeden- 


I tried in vain to get you on the phone but 
no one ansuered. Hope you are still well and everything is going 
finely with you, 

I em now in my eightieth year and still taking 
patients. our rent has been raised and we will be compelled to move 
1f we can find a cheaper place, I shall hate it as we heve been here 
for thirteen years and 1t had grown to seem like home. My five 
meter ultra short wave (which I call my "VITAL N RMALIZER) Do you 
now anyone with High Blood-pressure Thirty two yeers ago L was 
running a systolic of over Two hundred, The Met, Life Co rates 
High Blood pressure as PUBLIC ENEMY NO1‘{t kills 600,000 annuelly 
(more than Cancer and tuberculosis combined I am now running. a 
norm l'pressure of about 185 and em feeling very vell dispite my 
age. Are you still doing ELECTRICKS? I have all my tesle apnaratus 
and dont know what to do with it. Do you know anyone who would take ät 


off my hands, We are sadly in need of money end I would sell all my 


H-F apparatus for fifty dollirs, You have no doubt seen the million 


volt coil which I gave to the Planetarium. Can you not come up and 
look over my, High-frequency !JUNK-PILE". Today Jose Iturbe came. in 

and played for us. He is going to try to sell my piano forme He says # 
IS A VERY GOOD PIANO! I also want to sell my harp We shallbe very glad 
to see you again. If this reaches you please call me up 


your ol High-frequency friend 


Hdi 7. Try 


Letter from Frederick Finch Strong to Kenneth Strickfaden, from Harry Goldman Collection 


Kenneth Strickfaden, signed photo from Frank Jones Collection 


October 15, 1954 


Tesla was “Nick” to us, for my late father had the pleasant duty to write the checks for his 
millionaire supporters who owned Okonite Wire and Cable and who waxed rich on the lush profits 
of selling the telephone rights for Manhattan Island to the NY Telephone Co. for some $17,000,000. 
This was a tax-free transaction and that sum was quite a sizable one in those days. They loaned 
money to Marconi through their British group and financed in part Fessenden, de Forest, and many 
other lesser-knowns in the world of science. Tesla was their “problem inventor.” 


They were not alone in their difficulties with him for J.P. Morgan, the elder, always had Nick as his 
pet problem. | worked for Morgan briefly on his palatial steam yacht, Corsair, as installation 
engineer and for Senator Nelson W. Aldrich on whose prize steam yacht, Alvina, | sailed as test 
engineer around the world. Both men had influence. Even John Hays Hammond, Sr., who loaned 
Tesla the cash for his robot was unable to understand this strange genius. 


Edison had tried in his hale and bluff manner to befriend Tesla but his remarks had been construed 
by the extremely sensitive Tesla as an insult. With his typical Europeon-Slavic ideas of gentlemanly 
deportment, he was a strange figure in the rough-and-tumble field of pioneer wireless and 
electricity. Most of the scientists that he met were good fellows. Some were of the back-slapping 
variety such as Edison, Fessenden, Marconi, de Forest, Fleming, Preece, Lodge, Slaby, Zenneck, and 
Seelig. The old New York Yacht Club group headed by Morgan, Gates, Rockefeller, Lieter, Davison, 
Carpenter, Bennett, and many others that my father knew so well, were all of the same order with 
perhaps a bit more restraint in being companionable. 


1knew these men and answered to their good-natured nickname of “John the Wireless Man,” a 
title that tickled me no end as I liked to make sparks and create spectacular displays of high 
frequency. Nick, the quiet, studious, very proper, waist-bowing Germanic (Slavic) mannered 
Europeon, never seemed to quite fit into the cruder American scene. He seemed like a man apart - 
an individual of considerable reserve. This, coupled with his strange phobia of failing to shake one's 
hand and to dine with peculiar manners of hygiene made Nick a marked man. Many considered 
him a plain snob. Others called him a “Nut” while others referred to him as “The Genius” and were 
always making excuses for his actions taking pains to explain that this was to be expected of a 
genius. 


Those who worked for Nick were rarely taken into his confidence. His sketches were always in 
parts. His records were never complete. He feared pirating. He was pirated and it was a shame that 
the man who refused the Nobel Prize on the grounds that he was a discoverer of principles rather 
than an inventor should have been so pirated, lied about, and discredited by his contemporaries. 
They lifted his ideas and went merrily on as though Tesla's inventions were free property. 


1 paled around with men like Earl Ovington on whose Blerliot monoplane | installed my original 
system using the first counterpoise antenna in 1910. While Earl soared at some 1500 feet over 
Mineola-Hempstead, we carried on the first two-way radio from plane to ground. He became one 
of the first air mail pilots. Ovington was a millionaire's son and a close friend of Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted on a platform 
over the Crows at the old Madison Square Garden. He would let me venture forth on the glass 
platform and take big sparks of terrifying length off a wand that | held in my hand. | soon found 
that we had a daily matinee and evening demonstration for the duration of the electrical show 
which attracted vast crowds who expected to see us both electrocuted. Earl was a show-off and he 
loved it. | was a scared kid even though fascinated with the sparks that I loved. Tesla would stand 
by with a paternal eye on us both. Tesla put on parties at his lab for millionaire friends. Nick loved 
to get the lights low and put on eerie displays. | must confess that | tried to emulate him many 
times and it was fun. 


My first wireless transmitter of any size was a 10 KW open-core transformer and to that | had an 
open gap and a huge glass plate condenser in oil. With my huge antennas over Yonkers, | could get 
the distance that made the boys envious as | worked the ships in the mid-Atlantic. Prior to 1912, no 
license was required. The air was free and we pioneers did have the fun that no one these days will 
ever understand or imagine. 


Nick grew very peculiar with age. Louis Pacant, my old chum, used to visit Tesla. Louis had been a 
smart boy in that he signed up over nine-hundred theaters on sound across the U.S. When Western 
Electric found they had been beaten, they paid-off handsomely to Louis. He enjoyed that for, as a 
poor N.Y. boy who had worked his way through Pratt in Brooklyn, he got a kick out of rubbing 
elbows with the “big boys.” As a quiet-mannered and discreet consulting engineer, he soon found 
Nick to be a companion of sorts. They would chat at Nick's penthouse but Louis could get so far. 
Nick had the peculiar reserve and suspicion that made him a unique figure. There were no others 
as close as Louis. 


! could ramble on here with much. | have completed a documentary on the history of radio and am 
working on another on Howard Armstrong, my old schoolmate, whom I helped with his first 
feedback ideas and assisted with his first patent in Yonkers after his father refused to support him. 
wish that you would get some sort of eastern Tesla club among the science teachers with the idea 
of letting the younger generation know some of the Tesla thrills of discovery. l would like to see the 
Tesla Society give a medal each year for some worthy scientific achievement. 

Unfortunately, words are totally inadequate to express the thrill of youth when engaged in pursuit 
of a pet hobby. I had so many in pursuit of electronics that | regret that | am unable to get those 
great big thrills into words that give justice to the years of wonder and indescribable thrills. 
Cordially yours, 


John Oliver Ashton 


Palo Alto, CA 


[Excerpt of letter by John Oliver Ashton] 


There is one man in the East who might assist you if you can approach him right. He is John Hays 
Hammond Jr. a millionaire who has his [ill] at Gloucester, Mass. His father was a Tesla supporter 
on the Robot. | knew many millionaires, but this one was a snob. 


1 palled with men like Earl Ovington on whose Bleriot Monoplane I installed my original system 
using the first counterpoise antenna in 1910 and while Earl soared at some 1500 feet over Mineola- 
Hempstead we carried on the first two-way radio from plane to ground, ! at "H.Q." in Yonkers, Earl 
aloft in his "fly". He became the First Air Mail Pilot. He was a millionaire's son and close friend of 
Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted to a platform 
over the crows at Old Madison Square Gaden and as he would let me venture forth on the glass 
platform take big sparks of terrifying length off a wand that I held in my hand which is turn jumped 
to the ball on the top of the Tesla coil. | soon found we had a daily matinee and evening show here 
for the electrical show duration and attracted vast crowds who expected to see us both 
electrocuted. Earl was a show-off and he loved it. | was a scared kid even though fascinated with 
the sparks that | loved. 


Tesla would stand by with a paternal eye on us both and smile for he was somewhat of a showman 
himself as you have read. His famous parties at his lab for his millionaire friends were famous and 
Nick loved to get the lights low and put on eerie displays. 1 must confess that | tried to emulate him 
many times and it was fun. 


My first wireless transmitter of any size was 10 K.W. open core transformer and to that | had an 
open gap and huge glass plate in oil condenser. With my huge antennas over Yonkers | could get 
the distance that envied the boys when | would work with ships in mid Atlantic. Prior to 1912 no 
license was required. 


Dear Mr. Andersen! 

Thankes! for your note of the Ijth, I have been 
busy with x bread and! HGUer, des here a applications engineer 
ing for an electronics JobbereAs an olär ottisen 1t seems that 
the better paying engineering Jobs” sre unayailable to us here. 
The electronics firms are staffed mith “youngsters who resent 
m oldsters experience. | 


pe had a letter ‘from fetas CE beltoro. that I ret 


Emood once when I was socktng to buy some businesses for a 


vwealthy client in Gomecttout.T have suggestod to him that 

he might obtain more defihtèe information on the 318 Oscillator 
Ebhrough you ée the:Testar tuseun? 

You might write to Mrs; Earle Lewis Ovington, 

Santa Barbara, Calirnia . She ‘is the wealthy vwidon of my former 
friend in esrly dey CHEXPENTE) and aviètfon in New York.Eæ le 
became famous es the First LAvensed Air Mail Pilot. He mé I 
‘hed Blertot Monoplanes at Carä-n City, L.T. in 1909 when they 
were besutiful little froiry moths that flow at 75 M:P.H. over 

the hezds of the admiring crowds in Sundays muoh like a cirous 
æ wma a track with tall pilons as werkerse The first radio 

pwo way s0t wes installed in Eerle's Bleriot"Dragonfiy " at Cardm 
city in 1909.1t was a bread board affaîir.iWle liadi Aotsof fun with 
1 sndpionsering the counterpates « GES which is oredited tà 


(Es) , 
radio ideas.I hope to get »ome Boo cânnetced story #onpaper 
for posterity and documentars purposes 80 that the younger gener 
ation mey lmow what 16 was  1tte 10 thra1 a the newsets of that 
day. I have Dr Lee de at q ire Le | mentor to advise 
and encourage mes At 80 he is going : 3 £ 
Heat -Machines pARtEnÉ 4 8 
A panne DÉERe DEEE the Rec. viens, 
es e vonsultant.T\ ‘had. srtgtnal Adoss to “ell the F.B. Je 4 
callea there in Washingotn ne œut4 get no wheres They “mow 
it euisarparenti" hey secure séance info on : tters wnioh 
they clasaify as rinonsdgo" Var a 18. (ay Ppeltértn they 
have grabbed'"knowledge | thet _they ant now how to apply? 

A number of the s0=called secret acvices that the are using were 


old stuff yesrs ago. The much telked of Nrist Watch Raï1o was, 
LE 


butit at oub 1ab amey back in 1926. De, Charles Fe Burgess 
built the List portable in Re A4 £riont ; Lôuts-Peonét 
hed 4t 1% his consulting offios En Jess relic. Burgess and 
Louis have ‘éepattéd for Ps f18kds, ere the vale, where I 
‘have en idea there is plenty of research ÿo 0 accomplished too. 
I em vers glad to note of zou progress toward a 
derintte “start on the Bulletin. end A Teala Journal. If T may 
bof s FoisteRS riasalté me mom would luke to help if I can? 
Temin la sort of a mes ‘here with à man whom I 
nn es has Mineral 0re Sélebtor that separetæ jany mineral 
‘from its ganue,eLectrontcallye The macbtne has great-pôssibilities] 
I have managed t o get someof the large mining companies interested, | 
Te n I introduced the invenbpr to on of means who backed him 
witha token allowance. He ECO thorouyhly smprttoal business nan 


and spent the money, wmwisleye Te backers are ‘peeved ‘and wii 
not invest more unt!? he shows then all the machine mrkingse 


:' AS this inventor has been dheated befdre he 1s s0 auspicious that 


:$& se A <= > 
time rofuses tp reveal the wholë \sedbeb +o his baskerse He bas 


applied for patents thrpugh Ta (patent 1awyer friend of mine whom 


! 'bopight Antothe pioturés' ckoré; the layer md the à 
F'ePiAs ho had 9 corporation fipers ven do nôthing mth the! 
Envéntor who "23 stubborn ‘nd mlT not move unl65s he gets more ? 
Songs Ét:iy ‘on Anpises ‘that Ls‘embarassing +0 mes en the | 
“ns ho got he WHO1S mattér ‘üidér way and Énére 13 nothing that 
dan 6 now but Éry and'méouso a norba okér/to takdover the 
‘present bâckers whè want thiar Le ex ti #20:000),7n the mem 
tim the‘inventor rüas all over pat the book snd call of the mining 
companies who are doing thaqr bést to steal theides 1$f they can. 
The machin 15’ said by big’euthôrities to ba ongthæé ml revol 
-utiongic the whole mining process Andhstrye E 
I x proposing #hatsome one inréët say $I00,000 
in e rien company to'take‘ over the pesseitoneîthat iom't get 
+ going dbe ‘to"persinality trouble"; if you would like more data 
‘on the’ mohinetist®m knom It 18/an actuslitynote) dream,lt 
vorks. The model 1s here, The invento® has invested over$50, 
000 of His om money: añdis broke + 'Thètimonsy: was’ spent in research 
prior 6o the foïming ‘of the corporationsiet me lmow f you have 
enyomlinteressted enough to want't@ see the mohîne and meet the 
invenbtr and investigate 1t thoroughlye | L' 
[Thé Yady you: mention : as häkang called upon O'Ne41 
mey have been Mrs, Fritz LowenstetnŸlle was wth Tesla and a pioneære 
There were a number of German sympathizersithat Tesla kmew.There 
mes quite a fuss at the time of W.W: T,for my dad used to dine 
et a large German restaurent An N.Y. with a man whom he had bef rien 
mds{fimight say 1n passing that my grandfsther and my dad and I 


‘ali have had.a great trent tomard befriending Anventors and 

, technical men.l:believe I told, you.how Grandfather was the 
crégimal.backer of Bell in Salem,but Bell made a flop pf the 
Harmomic delograhh.and £elt.bad, because Eligha Grey beat h1n : 
That star made Belle, Ho.hed.lived at, 336 Eosex Street, 
& blook-away-from the Sanders Mansion where he established 

: h{s-fisrb Lab An.the basement and later intne .g5tios 336 Essex 
Street An Salem mas byllt.and oocupoued by #ÿ familyfor fire l 

«generations. and grandfather Rs .always hslping others .Daûrzs. 

; wascof-s similen-stripe :and-knew ,80 many of the Anyentors that 
Meenite and his wealthy telephone pioneer -colleagues backeds ) 
Wel1 Ded-useñito ftne in this Éermen restatrant .vherdhe enjoyed 
the Amported beer:and-there he mt this personable red-bearddd 
Joung men who-became his chargee The men spoke English with 
perfection and had « PH.De(Heidleberg ).,He was in the oi1 
business for some German company and dad helped hin meet 
business men.Phioprto.the #èrsE:wrked for D.E.B.E.G+ and 

VTT NaueN-SAYCIELE TRE ÉTAT 

… briefly-for the Atlantio Gommmiesbfon Coxese, ensultent T° | 

installed radio:on the Argentine battle ships Rivadavia and 


orenaglmanctnithe.WY:-offiselend:'ond «0 me German s hips 


undæ.Soblig, Boëhme, endothers. I knew men like Zennick and 
Braun and other leaders in germenye The var broke out.I 

went into the navy, and was forbidden to sven mention thier names e 
Dad felt hurt because 1f his friend in the o11 business who had 
retormed to ermanye. One day-:Pad yae quizzed ‘by-thecold:F.B.le 
-and was-pretty well peoeved a tthe treatment a ceprd d him-an 
established businexx man with two.sons on the service and he 

‘let them knon 1h +oo.They finally revealed that his friend mo 
had visited our plage in Yonkers mas Anmalitz-merof he seve 


sons of the Eaîser end a Major Üeneral in the ray over there, 
I-belive he was killed in action. CT, 


L will keep you informed as I one 


2261 SË Francis Prive 
Palo Alto, Californie 
September 22nd, 1953 


Sante Barbare, Celif, 
November 16, 1953 


Deer Mr, Anderson: 


Thank you for sending me the brochure, which I heye reaû with 
interest. I recsll that my husband, at different times, spoke 


-of Nicole Tesle as one of the ereatest electrical geniuses that 
ever lived. 


T regrest to say that I do not understand much about electricity. 

I am therefore taking the liberty of passing on this literature 

Où have sent me to one of my Ausband's oldest and best friends, 
me; Who has been interested in high frequency almoëf l 
€ I am esking him to write you. 


| much for your thought of me in this matter. 


Ovington $ ES 


Li 


OVINGTON AIR TERMINAL 
#ONLY AIRPORT IN SANTA BARBARA" 
EARLE OVINGTON, @ 


LES ©, NOATHUF 
7 NASMINETEN AVE, 
FAOV/DENCE, 
FAODE ISLAND. 
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G., H: Curtiss Winning Scientific American Trophy with Aeroplane 
June Bug’ Driven by a Curtiss Motor, Hammondsport, N. Y. 
COPYRIGHT (808 BY H: M. BENNER July 4, 1908. f 
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Bulletin Nurnber Three 


NOVEMBER, 1903 


Mentioning some extensive 
alterations and improvements. 

Some interesting matter on 
electrical apparatus. 

Information on the fitting of 
trusses. 

A list of instruments and 
books at very low prices. 


The Story of a new Electro-Therapeutic Appliance. 


“he brilliant achievements of scientific investigators in the field of electrical science during 
the past decade have served to concentrate the attention of the medical profession upon the won- 
derful possibilities to be found in the field of electro-therapeuties. Although conservative mem- 
bers ofthe medical profession have ever been wary of experimenting in the treatment of disease 
by electricity, yet since the days of Gilbert and Franklin this important subject has been forcing 
itselPmore and more to the front, until many of the leading lights of the healing art are to-day 
numbered among the believers in its efficacy. 

he wonderful discovery of Roentgen, made known to the world in 1896, gave a great impetus 
to the use of cléctricity in medical and surgical diagnosis, which bids fair to be surpassed by the 
perhaps greater serviceability of the X-rays as a therapeutic agent in the treatment of some of 
the most formidable diseases which affict the human race. Finsen's discovery of the usefulness 
of the ultra violet rays in the treatment of various diseases has given an added impetus to the 


subject. 


The Strong Static Induction and High Frequency Apparatus. 


Among the first to experiment with the X-rays in this country, after the announcement of 
Roëntgen’s discovery, was a young medical student in the city of Boston who showed his 
by-building for himself an apparatus for the production of the X-rays early in 1896. This 
nt} Dr. Frederick F. Strong, now instructor in electro-therapeuties in Tufts Medical College, 
the Lesla or High Frequency type of apparatus for his experiments, and it was not long 
ore he noticed that patients who were exposed to the X-rays generated by his apparatus were 
many cases bencfitéd in their general health. Lhis led him to investigate the ‘therapeutic pos- 
sibilities of electric currents of high frequency and high potential with astonishing results. Up 
has treated several hundred cases, many of which had proved refréêtory to other forms 

the majority of instances bénefñcial results have followed.* 
a number of improvements in his apparatus and many ingenious 
application of High Frequency eurrents, among others being the 
odes and other methods of treatment through glass. Dr. Strong has dis- 
Re in the course of his investigations and has suceeeded in adapting 

uses. 


ok giving in detail the result of his work, which will soon be put in the 


twenty breaks pér second as ordinarily found in the Resonatur types, and even only two 0 three 
per Sccond as found in H. F. attachments for statie machines, such as Piffard's Hyperstatie Trans- 
Former. The enormous increase of the rate of condenser discharge in the Strong apparatus mani- 
festly increuses the power of the apparatus in like ratio. 

‘Another unique feature is the air rheostat which permits of an exnet regulation of the dosage. 
Still another feature of much value is the device for regulating the frequency and potential of 
the apparatus, which is accomplished by alterations in the capacity, inductance and resistance. 
These are placed at the command of the operator by means of specially constructed high tension 
switches placed on one end of the machine. 

A point of much importance in this class of apparatus is the question of insulation. This, 
we believe, has been satisfactorily solved by Dr. Strong, who has spent many hours in his lab 
Lory experimenting with different materials and has finally obtained a substance of surpassingl\ 
{greater resistance than oil, and, therefore, an ideal insulator.  Nor is the apparatus left to depend 
upoñ insulation, being so constructed electricallÿ and mechanically as to be subjected to the least 

ossible amount of electrical strain when in use. 

The apparatus is manufactured under the direct supervision of Mr. Earle L. Ovington of the) 
Massachusetts Institute Of Technology, who was connected with Edison’s laboratory for over 
wo years. He pérsonally tests every instrument, subjecting it to double the strain while tes 
that it will be called upon to endure afterwards. 


High Frequency Therapeutics.* 


he physiologieal effects of high frequency currents are chiefy exercised upon the vaso-motor 
jystem eausing a Bushing of blood through the peripheral capillaries, opening up the sweat glands 
nd rélieving local congestion. he blood becomes oxygenated and urie acid is 0 zed into 
ren and'efmination of waste products greatly increased. There is a marked germicidal action 
te to what ie termed ‘'electrie ozonization,” which is the result of the large amount of ozone 
Sencratediby high frequency currents and carried into the tissues by electric bombardment. This 
&e GP much value in the treatment of infected sores, tubereular ulcers, chronic skin diseases, ete. 
here if an increasedlélimination of C.O4. and respiration is favorably affected. There is also an 
mdoubted anesthetie action when the current is concentrated over à small area. 

TPis dbYious that an agent of such valuable and varied physiological effects must be useful 
in the tréatment of a large number of diseases. Among those in which it has been found of special 
Value are dinbetes, gout, chronic rheumatism, obesity, hysteria, neurasthenia, insomnia, head- 
Gelée anemisand chlorosis, dyspepsin, atonic dilatation of the stomach, colitis, bemorrhoïds, 
brome constipation, prostatitis, neuralgia and pulmonary tubereulosis- Herschell has obtained 
‘excellent results in the treatment of gastrie ulcer, chronic gastritis and chronic catarrh of the 
intestines.t 

Anong local diseases benefited by high frequency treatment may be mentioned lupus v ol 
Anis, lHpis ersthématosis, chronic éczema, acné rosacra, psoriasis, pityrasis, sci tica, pruritis, 
rodenbuleer, trachoma, prolapsus and fissure of the anus, ete. 

‘Lhere are certain essentials to be taken into consideration by the physician about to pur- 
hase high frequéries apparatus. Many ieficient machines of little value are on the market, 
and the purchaser should not be misled by low price or unwarranted claims to purchase a cheap 
briaterior piece of apparatus. À first-cluss instrument should be cupable of giving 500 milliam= 
pers or More of current in the secondary eireuit and should supply s heavy spray of from 5 to 8 
iiches inlength. It should be adjustable as to tension and frequency, as the low frequencies of 
“five or six hundred thousand oscillations per second'are only suitable for X-ray work, the most 

 “hicientiréquencies for therapeutic work ranging from a million to a billion per second. 
. Mie Strong Static Induction and High Frequency Apparatus is designed with especial refer- 
fenée to the above mentioned requirements which have been found by leading workers to be neces- 

40 obtain first-class therapeutic results. ‘The price of the apparatus with therapeutie at- 
“chments is 8350. The X-ray attachment is #25 extra. he Ultra Violet attachment is also 

éxtra. These can be obtained at any time after the apparatus installed, 


_+ For fur details of the thorapeutie uses of high frequency currents see Chisholm Williams Look on 
els me 8229. L'or sule by Otis Clap & Son: > "pts Mons Ée 


hell Manual of Intragastrie Technique, London, 1904, 


Ps : 
. Static Electricity. 


rats private practice Dr. Strong has succeeded in securing all results from his apparatus 
That can be obtained with a Statie machine. The value of this fact can only be appreciated by 
sé who have experienced the disheartening and unsuccessful effort to make a statie machine 
in humid weather. To those who have been accustomed to rely upon the cumbersome 
Static machine with its fragile glass plates and its susceptibility to atmospheric conditions, this 
Mneat, compact and handsome apparatus of Dr. Strong’s seems a wonder. That an instrument 
whieh eantbe attached directly to any incandescent lighting cireuit and is not affected by moisture 
ot temperature should be eapable of producing the static breeze, spray or spark, or produce effects 
Similar to the Static induced and wave currents seems almost beyond beliéf. Yet all this and 
much more éan be accomplished with this new apparatus. For that reason it is called the “Strong 
Static Induction and High Frequency Apparatus.” 

Among the late therapeutie appliances designed by Dr. Strong for use with his apparatus 
may be mentioned the Vacuum Head Spray, the Combination Eluorescent Electrodes, and the 
Adjustable Condensing Effleuve Electrode, with attachments which enable the operator to use à 
Spark through glass or the effleuve directly against the body of the patient, either through the 
clothing or against the bare skin. He has also devised à unique apparatus for the inhalation of 
üzoné generated by high frequency discharges. This apparatus is constructed so as to eliminate 
the disagreeable nitrogen fumes, which is a great improvement upon the ordinary types of ozone 
inhalers. 


Ultra Violet Rays. 


Another late addition to Dr. Strong’s apparatus is an attachment for generating pure Ultra 
Violet Rays of great power and quantity. This attachment is a modification and improvement 
ofthé condenser spark lamp used by Gôrl of Nuremburg, in which advantage is taken of the fact. 
that tlie condenser spark is very rich in ultra violet light, In the Gôrl lamp the discharge from 
À pair of leyden jars is carried to a séries of three or four small iron balls placed about one-eighth 
inch apart. Mhe discharges of current are necessarily intermittent and follow each other at com- 
paratively longintervals. In Di Strong’s improvement the discharge from a condenser of much 
greater Capacity is utilized in such a way as to obtain a continuous are between the electrodes. 
Héñce the ultra violet rays are much more powerful and of surpassingly greater quality. 


X-Rays. 


“he X-rays produced by this apparatus are steady and powerful, seeming to possess 
large measure the actinie power of X-rays generated by a powerful coil, combined with the pene- 
trationnoticeablé in X-rays generated by large static machines with a great number of revolving 

“plates, he result is an X-ray that gives splendid definition for fluoroscopie work, with excellent 

Sn radiographie work, the length of exposure being much shorter than is necessary with 
en the largest static machine. 


High Frequency Currents. 


Although Morton used high frequency currents therapeutically as far back as 1881, the power 
nsion chhis etrtents were very low, being obtained simply from the discharge of a pair 0° 
Aid were by him denominated “Static Induced Currents.” In 1890 D’Arsonval 

his experiments with high frequency currents and obtained some very encouraging 

ba high frequency solenoid. In 1893 Oudin devised his “Resonatur,” which is the 

w alosUuniversally used abroad for the production of high frequency eurrents. 
"ofappatatus some remarkable results have been obtained by European electro- 


Unique Features, 


nts upon this type of generator have been made in the Strong Static 
cy Appratus, however. Among others may be mentioned the spark 
of the condenser discharge per second as against ten or 


Original photographs of Earle Ovington, developed from glass plate negatives by Robert Campbell. 


Full output of Strong-Ovington Coil, showing both sparks and effuve. 
All photos are from Robert Campbell. 


REMINISCENCES 


€" 
ROBERT D. CAMPBELL 


Robert Campbell, author of Reminiscences Of A Birdman, Living History Press. One of the most beautiful books, 
all of Earle Ovington's original glassplate negatives were hand-developed using traditional techniques by Bob. 
The machine is a replica ! built of the Strong-Ovington coil especially for this book. 
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SOME PECULIAR PROPERTIES OF HIGH FREQUENCY. 
CURRENTS 


EarLe L. OviNGron, Eso. 
ASSOCIATE MEMBER AMERICAN INSTITUTE OF ELEOTRICAL ENGINEERS* 


To the average physician the term “high frequency currentshus 
anything but definite. The term has been so often misappliedthat 
there is little wonder it is so generally misunderstood. Jnthis 
paper it will be my aim to give an exact idea of what high.frequency. 
currents are and to illustrate experimentally some of their peculiar 
properties. 

What is generally called the “alternating current is a “current 
of approximately sixty cycles per second, or, as it is sometimes 
called, 7200 alternations per minute. This means that in onesecs 
ond the current passes through 60 complete periods or cycles Let 
us assume the current starts at zero value (see Fig:.r)‘andhincreases 
in a positive direction along the curve AB. When.thecurrent 
reaches B it has attained the maximum positive potential. Itthen 
decreases along the line B C until it again arrives at zero as.shown 
at C. Continuing along the line C D E the current traces a path 
below the zero line of the same shape and size as that above, arrive 
ing finally at the point E on the zero line ready to commence“an 
other cycle. Along the line À B C is one alternation-andhalongsthe 
line C D E is another. The complete curve A BC D‘Ens-a-cycle: 
Hence there are two alternations, one positive and the other.nesas 
tive, to every cycle. Electricians always speak of so manyMtcycles 
per second” or “alternations per minute,” and neverreversehthe 
terms. This is sometimes confusing to the non-technical mind as. 
the manufacturer uses the more scientific term “cycles per second, 
while the local electrician usually refers to his current as so“manÿ 
“alternations per minute.” S 

In commercial electric lighting and power work 25 "cycles per 
second is called a low frequency current, while 133-cycles-per.sec” 
ond is considered a high frequency. To the physicist and manufac- 
turer of therapeutic high frequency apparatus, however, r33“cycles 
per second is a low frequency. The latter consider a current.one of 
high frequency only when it changes its direction thousands of 
times per second. These extremely rapid rates of vibration are-not 
obtained by mechanical means, an electrical arrangement being far 
more satisfactory. 

The questions have often arisen: What is a high frequency cur- 
rent? How are we to draw a line of demarcation between-currents 
of low and, high periodicity? I suggest the following definition of. 

744 


t 


; ssüming de dat. by the a ben ee currents we 


# ncan currents obtained. by. disruptively discharging a condenser. | 


‘let us see how. sich currents- are. Aetuall y produced: ‘or. “therapeutic 


— There are. dre. Héthode et generatine: “à tpeitie high fre ‘ 


uency currénts, the D'Arsonval, the Oudin aud the Tesla method. | 
e machine illustrated (Fig. 2) is so designed” that any one of 
Is -may used at will, fhat 15, either D'Arsonval, 


ie or ‘Fesla- current ae produced. T shall try to show you | 


= Înthis er Æ “ai ask- “pardon! for ie frequent mention of nty 
n machine. This : frequent mention is necessary, furnishing,. as 
all the various currents necessary forthe following expert- 


For an illustration let us entirely disconnect the Tesla coil reg- 
ularly furnished with the apparatus, and lead the heavy oscillatory. 
current, which ordinarilv-excites the primarv of this coll, outside 


— the cabinet. This result is accomplished by means of switches F 


“and-P in Fig. z. Now. connect:this heavy oscillatory current to a 
-coif, which is. simply three turns of electric light wire wound into 
the form of a cirele two and a half fect in diameter. By connect- 
ing metallie handles to the two extremities of the circle of wire and 


-“türning on the current, we obtain the high-frequency current of 


“D'Arsonval. This is nothing more nor less than the drop in poten- 

…. ‘tial across this crude coil caused by currents of extremely high fre- 

quencÿ “circulating through the coil. In practice the D'Arsonval” 
“current is obtained from binding posts D D in Fig. 2; and regn- 

: lated with: handle G. The frequency of the D'Arsonyal current is 
bigh. but the voltage is necessarily comparatively low, being limited 

bv the. potential of the transformer charging the condeñser, and 

governed by the length of-the spark gap. 

Oudin added what he called his “resonator” to the solenoid of 

- D'Arsonval and thereby raised the potential of the currents, pro: 

— duced. Since We cannot obtain something out of nothing, this rise … 
--in potential ‘is at the expense of amperage.- The Oudin current has 
a: higher voltage than the D'Arsonval current, but correspoñdingly. 
=" less-amperagc. À rough model of an Oudin resonator consists of a 
gie Her of wire, the length of which, ROUE. must be carefully 


 Referring to Fig. 3 we have herc the Wiring diagram of the 
esla circuit. It will be noticed I have marked the alternéting cur- : 

: mains “low voltage, low frequency”. This is the commercial 

ing current which usually has a periodicity of 60 cycles, and 

“potential of approximately 100 volts. Jf the direct current only 


denser, and hence at-the two terminals df the spark gap, rises until 
the insulating layer of air between the spark gap balls breaks down 
due t5 the intense electric stress. À discharge äcross the gap now 
— takes place and the stored up energy of the condenser rushes across 


< Fothe unaided eye this discharge across the spark gap appears | 
-t0 be a single spark, but in reality it is composed of a large number 
-of smaller Sparks or discharges. In factthe discharge is oscillatory 
. in character, surging backwards and forwards millions, and in some 
cases billions of times per second. These rapid discharges slowiy 
“ die out, due to damping caused by heating and other losses. When 
the discharges have dimninished in intensity, or entirély stopped, the 
). spark gap assumes its original condition of high resistance. This 
allows the condenser to again become charged to a high potential 
ang the above process is repeated. : Le 
:- . An analogy toillustrate the charging of a condenser would be 
"the case of a pire steel rod, one end of which is clamped in a vise 
‘and the other left free to vibrate.. If this rod be drawn aside and 


ly: released, it will oscillate to and fro until it finally comes to 


OÉ Ex per iml 
cy-of the two ne gaps. : 


g the Fréquency. Changing Switch (Fin Fig. 3) on the 
Le HIGH let us turn | on the current. As long as the en 

ssing ugh the gap is small the. -ordinarÿ device works 

L'butit fails almost completely when-we turn the Extra Power 


difficulty was to greatly increase the size. of their condlenser, 
machine this is accomplished by tuning the Frequeney. Chang: 
g Switch to LOW, and a great incréase in power is 0! 
th a small condenser working on a ne -frequency and “heavy 
rer, the ordinary : spark gap is practical D worthless. “'Ifthe con 
… denser capacity be increased the power of the apparatus is ‘increased, k 
unfortunately an increase in the capacity of the condensér means 
-a decrease in the frequency of the oscillatory currents. produced. 
blem for the designer was to ché niccessary | none me 
p'the. frequency high. 5 Se 


1e exactly as we did before, the oscillations are not destro 
s the case when the ordinary gap was employed. Furihemnore 
wish to call attention to the fact that even on the low fred 
1e energy of the machine has been greatly increased by the intro 
of this n p Turn the Frequency Changing Switch 0 | 
land we get greatly increased power Of the diséharge. : 
|the ordinarÿ gap the condenser is charged” ie one 


“ : charges | 
cycle. Oo -course each ône of the sepa: 
décomposed and shown to liec= 


er: and low frequency \ 
rgy, We pas that the 
t 


each group, which. à nnieates the 


twice on ‘each alternation, Keel 


eculiarity of higl 


cab: reql 
insulated conductor ; “hat isa ss 


ctically short reuited: -by : a heavy copper wi 
nce. Part of the-curtent prefers the path of Ra 
h FT the’ lamp rather ‘than the Li of low r 
* j : : 
“of high frequency currents Worth, 

tion à is that they pass readily through what ve call insulators. For 

‘instance, a plate of glass about 4 inch thick, which would serve 2. 

an.efficient insulator for currents of ordinary potentials and fre. 

“quéncies used-with high frequencycurrents, might as well jt be 
f copper 25 far-as its restraining action on the. curfents is con- 
cerned: Place-it between the terminals of the machine and the dis- 
“charge passes through it with little effort. ‘Furthermore there is 
Slighe tendency for the current to jump around the glass, even 

hen the terminals are brought near the edge of the plate. The: 

_ $ es +0 go through the glass rather than around i 


n TGV a 2 


sa Re sr the glass us ee. ' 


Hi hts brightly although over 4 foot of: space separates à 
he energy passes from the-primary ring. to the seconda 
y varying electrostatic stress in the ether. We have. 
cale, the transmission of. power without-wires. 
place of the lamp in the foregoing experiment let 
fall pee of iron wire, and the current to re 


: fine “wire on a piece of a . and. 
wire 1 a metal ñ 
into the electrostatic feld the discharge-streams from the 
hover a foot of | space separates the coil dé 


As we raise this ps 


£ he receiver. des not-respond Event), 
ed by shifting the position of the needle on. no Ë 
de res before these cdges shoul 


tensely interesting experiments which. may be 
currents of high potential and great frequency: T 
{the work so imstructive and interesting, th 


ba n the past and consider ; 
ive been made nu the therapeutic r ads rie su ps 
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HIGH POTENTIAL DISCHAROES, 
Te various manifestations of Highfrequenez and 
highpotential discharges ofer a fertile feld of re. 
search, especfally for the amateur Invesigator, since 
ts 2 subject 
hat has receive 
ed comparative. 
little aftene 
lon eanatdering. 
La stenineance 
as revend in 
lis récent apple 
cations to ae. 
Uolherapy, ra. 
dioeraphy, an à 
rires telagra 
Dr, 

The term 
electric 
discharge” is un- 
derstood 10 in 
lue al mode 
0€ equalisation 
of differences of 
potential 
botweon the ter 
misale ct a 
source ct ele 
lent anergy on 
thsir_ connection 
by a condnetor, 
by the removai 
e£ their charrue 
by à stream of 
eleetrieal art 
les of ar, or y a sudden élseharge that breaks down 
he air or other Intervening dielætrie. These are the 
re chef methode 0 restorins (Me elcetrlcal equi 
brin, and are known respectively as Le conductive 
he connective, and the disruptive discharge. 

The various forms maÿ be furiher subdivided Into 
alternating, are, Druah, Druah and spray, dend-bent, 
faming, glowing, lateral, ogcllating, perlodie, stream 
lus, stratifed, Hmpuleive, and perlodie discharges, and 
these may Le produced by utiltlng à source 0€ direct 
or alternatlng eurrent of low voltage, as (or instance 
à commerclal enerators a Mgh-potential apparatus 
as an Induction cof, or à igh-potentlal, hlgh-requenr 
ÿ arrangement, as à Teela coll, depending upon he 
requirements of the various cases, 

Tin Ch review we are concerne only WU diruptive 
and connective diseharges, the former In Îts applien 
Uon 10 wireless elegraphy and le latter {a (ta role 
uon 10 tno human body. Since oniy potentials eue 
2e can be obtatned with an ordlmary Imduetion ecli 
are needed for dleruptive discharges, these wIU be 
describe fat 

In the produetion of a discharge of ha nature here 
are two diamecriealiy oppoite conditions Involved, the 
Br represeuting au oselllator and sparkgap 12 an 
uvenergized and nonconductive stale, and the seconi 
when I La energized and rendered highly conductive, 
us competing the circuit, TO bring about this re: 
suit the arms of the oscllator are charged with high 
potential energy impressed upon them, WICK 1s set Up 
An the secondary of te coll En Le form of current 
This kinctie energy 1e then converted Into electrostatle 
energy, and when the etatle charge a maximum For a 
siven resistance ofered by the dieleetrie between the 
surfaces Of 1e spark gap leetrodee bent 1 EvoIved In 
consequence, and when a certain erltieal temperature 
Le reached the positive electrode volatiles, and 1 Is 
his eect that forme the Initiative In breaking down 
te dlceetrie of the spark-gan. 

The law relating Lo the heat evolvod states {hat At 


LIGRTING AN INCANDESCENT LAMP 
SHORT-CIRCUITED WITK HEAVY 
corPER, 


TRE AUTOORAPE 07 AN REKCTRIC SPARX, WRIT 
TEN ON 4 PHOTOGRAPHIC PLATE, 


Scientific American 


Ms proportional to the square of {he charsing current 
anä Lo the resletance of the dllectrie betwaen the paul 
üve and negative cleeurodes Farming the boundarles 
of the sparkegap. The energy that le emltted from 
he posltive electrode Le propurtional to the potential 
dierenee Impressed on he emeillator syatem and he 
anactfe induetive canmclts, While ft {a inversely aa he 
distance eoparating he sparkqup electrode, The 
length of he spark (at passes depends also Targely 
en the Following factors, namely, the difference of po. 
ential between Chem, the character af the medium that 
separates em, and on the denalty Or presaure of Eh 
élelectrie through wbleh the discharge passes 
Increnso (ho distance Uhrough which a sperk: WII pas, 
but à point is quickly reached wbereln à further de. 
rence has he effect of cutting down Che lenth of the 
spark, and hence where a low vacuum ill permit the 
Daseuge of high -potentiul eurrents ave longer dix 
lances than In ar, à high vaeuum rotarde Lhem even 
Lhough the potential may be considerably Increaed 
Then again the metal OÙ which the electrodes are 
made determines the parking capaelty 10 à certain 
anpreclable extent since some retard and others aseat 
Le process 0Ù volatliation, an finally (he size an 
shape of the epark-gapelectroles also have tbelr et- 
feet upon the dischargex 

From these comsiderations it vil be obsrvod that 
when the elcetrodee are placed eleaelÿ together the 
strength of 1e charglag current 14 Increusea, and 
hence the boat developed causes 1e Lemparature 0) 
rise. Wen the sparking distance Ls greater than Le 
maximum difference Of potential can enaly Dreak 
om, a faimtiy luminous discharge will be seen aan 


RIGR-FREQUENCT STREAMING DISCHARGE, 


An from the positive elcetrode, ospuctlly He 1 shoulé 
present any sharp points. Thls phenomenon oceurs 
In viriue 0€ the fact that metalie points are more 
easily hented than Chose An he form of æpheren 

When the charge and temperature reach à créleal 
vaine a comduetimg microscopie thrend of paseous vapor 
18 developed and this 1e attrarted 10 the negative elec 
Lrode, te which 1 passes by the path of de Jast re: 
sistauce. Whon {és Mament Lrldses he gap ts dan 
ter ie very grentlr increused, he resistance {bat was 
previously encrmoualÿ high becomes minimum, and 
Le current œungea forth and back until the energy 0f 
tue system le damped eut Ly the sum of the relst 

While Tesin vd not the rat Ko produce le varie 
and beautiful forms of convective discharges he was 
nrobabls the fret 10 systematieals Imveetigate them, 
Though convoctive dlscharges May be Frequently ob 
served trom à polnted podive cleetrode 0€ an Inde 
Lion eo, they are much more intense ami Uriléant 
when the potentlal and frequency of the oscillations 
are stepped up by means of à secondary transformer. 

“The compact apparatus for obtining high Frequency 
and High potentll discharges <hown in che Ilustra 
ons was designed by Prof, Ovinglon, who repeated 
many Of Texts experiments and introdueed veveral 
mew ones during the recent electrienl exhibition at 
ne Madison Square Garder 

WG high potentis and eh frequencles the elec. 
Lrostatle teld Is colapsed more easily than when those 
of lower value are renched, wie the oscillations 1 
crense the temperature developed by the transition of 
state into Xinete enerey and for His reuson the vol. 
üme of vapor I Iméreased and an arc diseharge re 
sul, 

‘The Saming and struming discharges which are 


Jasuanv 27, 1906. 
Lors of the connseve diacharge are comly able and 
aceur when le frequency and polenta 1 creme 
Veyond a certain value, under (ee conditions die die 
charge ame defnite characteristics wholl. dir. 
ant From one Of Me dlraptive discharge In Œeso 


BURNING PLATIRUX WIRE WITH CURRENTS PASSING 
THROUOR THE BODY, 


gr met 


forme of discharre the energy passes between the elee- 
1rodes an luminoux atrenuns. Such dlschurges obtained 
with Mishefrequency “colle are dlferent from those 
obtained with electrasatie machines, ux they Iack in 
the violet color developes by {he positive statie ele 
Lrüde as well as (Me DrHght £IOW Of (he negative ele 
rod 

When the frequency 
duce the fhiming and atreuming dinéharces ls increased 
new phenemend rest and a brush and spray diseharge 
18 cbtained. WIR sultatle eketrotes comprising a 
Large number of small points tbe emanations rusemble 
Jets from & gas-tame esenplng under high reseure 
According to Tesla “they not only resemble but they. 
are vertable fumes, For Lex are hot. Certainiy {ne 
are net a# hot aa à flame Gf sus, but thoy woult De 
0 LE the trequency and potential would be sumelenty 
Migh." 

IE the frequency and potential is Further increased, 
the diceharge will pass ERrough several fnchen of sold 
Ets, Ordinarly gluus 1 an meulator of electriety. 
and vel in (ble case Che stream Glow hrough It ag 
marentls with the greatert freedem. The fox 0f Iumine 
Cow energy has à lemency 19 stream aut amd to be dla 
ainated (0 such an extent that When the brush 4 pro 
dueçd at the positive electrode no dlaruptive disehares 
IN cour, even (oug te Hand 07 any condueting 
obect 1e held within the stream, amd what fs even 
more singular,ihe luminous stream lé nat at al eaefly 
detecte from Hs path by Le appranch of a canduet 
ing bot: 

Under these remarkuble conditions the energy loses 
Aus property of producins ceneatlon when 1 comes In 
contact with or passes through the human body, and 
2 person may now be connected with the saurce of MER. 
potential and high frequency currents and be complete 
13 charged, though he will feel nothing: that he Le a 
portion of"an osellator, however, can be readily de- 
ermined, Cor 4 a vacuum tube Is broughe near any 
part of bis body It will glow due (a the electric waves 
emanatine from im, To lustre how abeolutely 
auvola he sensory merves are to thèse eurrents, à 


and potential necessary 10 pre 


score reste, 


Dh uen a mn te on se 


Jaxuanx 27, 1906. 
vacuum tube may be held in the mouth, and à eurrent 
passed through (he lamp lights Lt and {ken continues, 
où ltx course, pasalng through the membranes Of the. 
month, hic are pérhape (hé most sensuve of any 
In the body, yet no sensation whatover le exporienteu. 
À haïtdozen. incandescent Limps may be Hgbted with 
current passing (hrough the body amd no sensation Fa 
feit although Instant death woul& result were the rate 
Of oveliation reduced within certain Mit 

‘To show Le Impédance à éopper Var 6€ large dam 
eter afers 10 à Mighefrequeney current, an Incandes. 


End Views ur Prof Hells Tetraelral Ki 


manner 
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Scientific American 


method In therapeutie practice. Heat, Hg, and elec. 
tricits when properiy applied bave accompllshed. sure 
prising results. WA Che apparatus shown not only 
e various remedlat manfpuletions € elec. 
able, Lut current Is also supplied &ultable 
fur produeins the Xerays, ultraviolet ED, ete, 
THE AEXO GLUR OP AMERICAS EXHIEIT OP ARO 
KAUTICAL APPARATUS, 
A meet interesting GxBIUI, in connection. with he 
Sixth annual automobile Show Mel recently 1 the 


a it cmt 


RU Herr Ayant Lara Ar pa RES Lee 


sn ne rt ru, 


INTERESTING EXHIRIS AT THE AERO CLOS EXRIBITION. 


cent lamp 18 short-cireutted acreas the former and the 
current thus given (he choice of {wo path, an ap. 
parentiy easy one of small che roslstanee and HIBh 
Ampedance through (he copper rod, or à seemingly more 
leu one ut large ohmie resistance and 10m in: 
pedanco through the lamp. While an ordiary eur. 
Alnary current traverses (he letter path, 

‘The practleal appllcation of these dlseharges La found 
in radiotherupy. Their use 5 being extended more 
and more, and by many 1e Is considered a ratlonal 
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bined box kite and neroplane, Hyer electrical terpto, 
and Kimbalre hellocoptere. The original Hargrave 
box kite wa aleo éhova, us Well ae mumerous modele 
designed by Herring and Chanute.Hesides hese Very 
complete exhiblts of apparatus, the alla of the. rom 
were covered with a large collection of photographa 
showing Une machines of other Inventors, such a 
Wliekoad, Berlner, and Santos Dumont; aad other 
photographe showing alrahips and balloons In Might, 
together with bird'seye views taken from. the same 
12 another r00m elnematograph exnibitions were given 


CADRES CO Et 


Hlerrings Dome Kite of 1896, 


“A a Povr 


One of the Original Lillenthal Gliding Machines with Which He Mnde 
Hundrods of Successful Flights, 


le me as rer, me roue in ven 6 ane nritue. Llehal ace 
Sr en A PT TDR 


Sôth Rogimont Armory, was that mado by the newly- 
Lormea Aero Club of America. This exhibit was the 
most eomplete of fe Kind wver held fn any part 0€ (he 
warld, for al types ef Hylng machines, balloons, and 
sirshipe were represented. En the same room with 
Santos Dumont No. 6 airshlp was 10 Le soon on0 of 
the original gliding machines ot Herr Otto Liilenthal, 
a well an (he gascline and steum-propelled aerodromes 
of Prof, Langley and the motordriven aeroplane mod 
le ut Mer-ius ané Rargrave. Other apparatus how 
Constat of Prof. Belle tetrahedral Kite, Ludlow's com. 


ice every aux. The views shown consiste 0€ motion 
pletures of the Vanderbllt automable race, the Mount 
Washington HI climb, balcon ascension, an exp 
ments ln raising aeroplanes when (owine Chem by 
meane of & motor boat. In showessce placed ne 
exibition hall were seen primitive modele 0 fin 
machines from the Patent Ofice at Washington, UE 
motors and other aypliances for neronantical work, 10 
geiher with à collcction of books bearing on. the sut: 
Aeet. Among the exibite of apparatus of latorie in 
erdët were the large wocd propellers which Mr, Her. 


USING THE HUMAN BODY FOR SENDING A WIRELESS 
MESSAGE BY THE DE FOREST SYSTEM WITH THE 
ASSISTANCE OF DR, OVINGTON'S MACHINE. IN THIS 
EXPERIMENT 200,000 VOLTS OF HIGH FREQUENCY 
CURRENT ARE PASSED THROUGH THE HUMAN 
BODY, WHICH SERVES AS A MAST. 
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Uhcle Sam's far-Hlung airmail 
system now begins its 21st year 
end this is the little-known 
story of Earle Ovington, who 
biloted the First mail plane ‘ 
in 1911, and is still flying 2e ue 
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Earle Ovington and his wife Adelaide 


THREE LECTUR 


«The Reality OF the Useen,”" 


De. FRrenERrICK FING STRONG 


Friday Eveniogs, January tith, 181h4 and 25h, 1902 


ANNOUNCEMENT. 


Physics of Eletrciy, X-Ray Therapy 
Electrical Physiology, X Ray Technique, 
Gaivanie Eleeriy, Slisgraphy, 
Faradic Electrieity, Radium Therapy, 
Sinuscidal Elctricity, Finsen Light Therapy. 
State Electrcly, Utra Violet Light Therapy, 
High Frequency Currents, Incandescent Light Therapy, 
Mechanical Vibration, Thermo-Therapy, 
Solar Therapy. Induction Cols. 3 
Éd ee 
M thebeginning of the present year the Boston Post-Graduate School of Electro Fe a 
Men Meo-herapeuties and he Boston. Post-Graduate School of Physical 
Mana unie under the name afthe Bosron Posr-Gxapuarz Scncor auec vers 
or ELRCTRO-THRRAPEUTICS. how they a 
Se School au now arpanired, fers 10 graduates in medicine thorougk and 
comprehensive daetie ad lle instruction the various department 0 Hlectro- 
a rpeaties under the eareful direction of competent instructors. 
Rue vil over a period of one month, and will include the above mez- 
alone departments, and Such alied ruljects an scem appropriate and Helpfal Lo 
lose pursuit. 

1 ladres a suort V9 
 opencd during 
ae a le suppiene 
À and expresse 
gratised that es o 
Las given à 


te proof of the ptite of Materieliration, Telepatby and 
fClairvoyauce. The rar SE jo. and the relative 


unreality of the Objective. gg and tre il 


= methods. 
he lectures will be iluatrated 
Some ôf which have never before be 
re laboratory, 


liant experiments, 
lemonstrated: outsile. 


‘The course will be given twice dur ensui 
Pine place o be annee ter, fe DU 
Jar further iformation apply te? 


MRS. L. JENNIE JNILLER, 
Lodge Room, 320 Eruntisgton Chambers, 


The following pages are excerpts from a large scrapbook on Frederick Finch Strong’s life, compiled by him and 
his wife Ethel. 


THE ELECTRICAL EXPERIMENTER 


Electricity and Life 


CIENTIFIC progress during the past 
free mecudes Was Derhaps aürpast 
Mat of Ai preccdine ages; but, we 
Are st” in the Kinlerarien. class 
Wen we Compare WPat à known 

ji, dat wie 4 st to be discovered. 

tically the same ae 10 4e 

cover, implying that the 

Author Face vas there all 

te me but Vas hidden, 

covered, occluded, or 06 

al and à À not à fact 

that many of he clecitie 

al décovertes of to-day 

Would have been rogarded 

as oupernatural dv occult 

Ps êhe scientists of à few 

generatins . ago? OL 

éoursc there je nothing su- 

permatural in he etrict 

Fense of the term, but 

many Cings remain 06 

full, altho science is daily 

uncéyering new and He 

énto ndreamed of mar 

‘ea, 

here exist_ great Coc- 

mie Forces Of VEN We 

St know but Hitle. Grave 

fiation is one of thèses we 

Env someiliog of. 1 

Tawa and the rest of is 

action, Vu nothing what. 

Sver of ke real nat 

Éléctriciey ds another of 

dis we Imow somehat 

more, and We now recu 

me din à varidy 0 

forms, as light, heat, 

chemieat “action, mage! 

fn, ce tue jo be noure je su à 

ep mystery. Life-jurce or citui energy 

fe ghdther great Cosmic Principe; dhru Là 

acüon electrons are Forme into atom, 

Aioms into molecules, molecules Into ervee 

fuls and chemical compounds, and hece 

into he bodies of plants, animals and of 


ee 
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ta Pig Frequenc) Ci 


nan. We Have no name for ie force, but 
Adams te gra Coumie Se 

M aan does ons in India they cal 
Rene mameePrand. Here in the 

Pan ve have mot Jet cal) recoge 


By FREDERICK FINCH STRONG, M.D. 


nized this force: ie is quite unorthodox ta 
even suggest that it existe simply because 
we have not been able to meagire and re= 
cord it by our aüll comparatively crade 
laboratory instruments 

À few years ago, when almayt every acl- 


de 
. 
As eleetricity has been the great field for 
Rs Pt 


plicd to the treatn 
Rem hat certain types of alternatin cur- 
Fents o£ high frequency and voltage great- 
F5 Faeilitaté, che distribution of this vital 
Praineiple (Nerve-force, Prana, or whatev- 
Êe sou choose fo call it), and this explains 
he action of one of the most valuable of 
recent medical discoveries . 

n 1893, Dr. Nikola Tesla described in a 
magazine article the remarkable effects up- 
fon himself and his assistants resultinx from 
their exposure 10 the action of alternat- 
ing currents of exceedingly high-voltage 
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lectro-therapauticn, Tuftx Medical School, Bostan 
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in Paris as then experte 
menting “we role 
Hey low vallage cute 
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cote akemators, Later 
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others fepartel rema 
ble relie From he cute 
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Gi Bugé solencids or vire 
ie Era vrbieb Mis dre 
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fus The effect chanel 
ere ere of ren 
Appecke and wesh, dre 
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Sue combo and clim. 
Paris in 189 the author 
deviseu the ist Frac clectrodes Éor ap 
Re Ps Guen te patio 1e 
D thoneans 0É physiciens are Being the 
die often, maeallng À the Violetray 
Féeatment This is of Course à mimomer 
M Violet ight in che tube avion nothing 
Walever todo with {he Henling feet ro 


duced by the transmited electrical oscila- 
tions, 
(Conlinued on page 831 
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A dosen years from note, if Fhingn ga right, eminent oceultists hope Lo split the 
tom and discover the funetion of certain octaves of ribration which have not 
yet been classified. Prof. Frederick Finch Strong, avsivted by his wife, at the 
Theovophical Convention now In remion at Park Avenue Hotel, made svme 
experiments th & mllon-volt, Righ-frequeney coll Lo prove Lhe existence of 
vibrations which are not seen as light, koard ns sound ar fele as heat. The 
Professor studied hypratiom under Charcot and Krafft-Bbbing, and his in- 
vestigations re largely in the euper-physical world. He was geerouly ap- 
plauded by'the assembled £heosophists when he flashed forty odd octaves of 
vibrations, of which, he said, our tenses cell us nothing. 
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ES  ——— 
LISTS MARCONI | 
AS SPIRIT HUNTER | 


Greatest Scientists Probing 
Unseen World, Says Theo- 
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Dr, F. F. Strong of Tufts to| 
Lecture on Powerful 
Invisible Forc 
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TheRealms Beyond the Senses Mer 


Che Reality nf the Ünaeen 


A SERIES OF THREE LECTURES BY 


Dr. Frederick Finch Strong 


LEGTURER ON ELECTRICITY 
TUFTS MEDICAL COLLEGE, BOSTON 


is 
Monday, Wednesday and Friday FA dat 
Evenings ia 
October 15, 17 and 19, 1917, at 8:15 o'clock 


Auditorium of Public Library 
Franklin Avenue near Fulton Street, Brooklyn 


Given under the auspices of the Theosophical Society 


re 
95 Lafayette Avenue, Brooklyn Era 
sal purpose of Dr. Strong à DVI AT ont Vibration 
eee of today will be À 

liant a 


FREE 
ÉD SPECIAL 
Élu de nus 


Arrangements have been mnde for a series of Léètures 0! 


“The Reality of the Unseen,”” 
By DR. FREDERICK FINCH STRONG, 


Lecture ou Hlectricity, Tufts Medical School) 


‘Te Course will consist of tree lectures given ohe été 
apart: k 
Lreive L_ The Nature and Limitations of Sertse Pers 
ception. ‘The nature of matter, and experimental démons 
tion of substance beyond human perception. Telus 
aura made visible by scientific means, 


Laerure IL he Vibratory Nature of ail Phenéimeuss 
Harmony and discord. Pitch and wave length. Invisible 
forces made visible by experiment, 
Lrcruxe III. he Common Origin of Matter and Forts 
Universel Mind. Life in the Rock and in the Hther, n 7 
tife proof ef the possibility of Materialiration, l'elépathy AA 
Clairvoyante, The permanence of the Ego and the relate MEN 
unreality of the Ohjective. a 
he lectures will be illustrated by brilliant experiments, 
some of which have never before been demonstratéd outside) 
thellaboratory, 
The course will be given twice during tie ensuing yeôr: 
Time and place to be announeed later. 
For further Information apply to 
MRS. L. JENNIE MILLER, 
Lodge Room, 920 Huntington Chambers. 
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Who Lectures at Lindell À series of three lectures by || 


Hall Next Week. DR. FREDERICK FINCH STRONG | 
i Lecturer on Electricity, Tufts College, 
Boston 
LINDELL HALL, MAY 7, 8, 9, 
8:15 p, m. 

With brilliant electrical experiments 
Dr. Strong will prove that just beyond |, 

the realm of sight, hearing and touch, | 
" [just beyond the visible, audible, tan- | 
Bible, lies a wonderful world that sci- 
ence is fust beginning to explore, He 
will Show how science has demonstrat- 


Dr. Strong holds degrees from! 
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Dr. Strong's million 
giving à tree-like fla 


volt coil in action 


Invisible’ Is Visualized 


Ethereal Magnetic Waves F rom Horn Body 

URNT Puviisnea Photograpn ((Brctusive to the “Eæaminer”) of the 

Afbisible Emanations From Human Body, Discov ved by Dr. 
Hineh Strong, Which He says Are the Hitherto Unknown Magnet 
HO Employea in Healing. This Photograph Was Taken by Proefssor || 
MASCot Lewis of Dr. Strong's Hands by Means of the “Violet Ray 
Vacutmt Electrode—Whnich Was Dr. Strong's Invention and Is Used by the || 
Dntireredicar Fraternity jor Healing Purposes Throughout the World. 
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M. 2130 North Vista Del Mar Ave., 
Hollywood, Cal. 


WARRINGTON, A. F. KNUDSEN, 
Vice-President Dean 
Phone 57552 


day Afternoon, July 6, at 3 o’Clock 
DR. FREDERICK FINCH STRONG 
Lecturer for the Theosophical Society 
“THE PSYCHOLOGY OF LAZINESS" 
principle of Inertia, from the standpoint 
sics and of occultism—with experiments. 
RIVER FSI té ei “+ 
QUES | May Reveal New Human Forces, 
x | The Krotona experiments give rise 
‘= |to.the hope that a technique, whereby 
: BUFHInew forces and kinds of matter may | 
be revealed and even the spirts of 
the departed communicated with, will 
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: be perfected. ! 
» Î Aïsort of transformer prôcess for 
the dull senses is being worked out in 


DL ; the hope of proving by means of ac- 
7 Fi | [| tual communication with the dead 
e the theory held concerning the con- 


f tinuity of life after death. 
$ Mode ‘| Dr. Strong léctured yesterday on 
With Transformitne subject, “Direct Communication 
à : |With the Dead by Wireless Methods: 
Be ing Worked |A Scientific Possibility of the Fu- 
Mysteries. ture” W. Scott Lewis, registrar of 
Fa Krotona Institute and secretary of M4 
ilthe Bureau of Science, has worked on 
many of these experiments. | 
communication What Lights Do We Not See? 
Æuropetat iñe pres) One experiment which leads to the 
kablé staté: belief that any number of things may 
k Finchhbe camouflaged under a kind of color 
nstitute ofwhich makes it-imposstble for the 
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lBy FLORENCE PIERCE REED 
DIDHé local pot-pourri of scientists, 
athematicians and philosophers 
| who are studying life in the light of 
recently propounded “Theory of Rel- 
ativity” and have had'their school 
work lon time” “space” “force,” 
+-matter,* “geometry” and “physics" 
“Enockedito philosophical smithereens, 
“will hear a lecture by. Frederick 
Finch Strong, philospher, dealing 
with Einstein, founder, next Friday 
at Blanchard hall, 
1s This Man Einstein” will 
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s—enables us to obtain the wonderful be obtained. Close examination of 
ig effect of the high-frequency cur- discharge will show ît 
Fd he whole body simultaneously, electric “brush”, 


The Accompanying Il: 
lustrations Show Some 
of the Spectacular Elec-+ 
tric Spark Discharges 
Obtained From the 
High-Frequency Appa- 
ratus Used by Dr. 
Strong In His Lecture 
and Electrotherapeutical 
Work. The “Ladder of 
Sparks” in Figs. 3 and 
4, 18 easily Produced, 
the Tesla Spark Simply 
Jumping the Gap Be- 
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purple threads. Upon 
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jhenomenz of High Frequency currents. 
Shoes Ecmuent ExERMENTER for 
May, 1917, the writer described the con- 
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Aueney outfit made from standard “Wire 
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ents so valable in the treatment of certain 
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the nasal cavity. 

In treatins in diseases, such as eczema 
and acne, where we wish to avail ourselves 
of the antiseptic and tonic effects of the 
“efluve" we connect the eflluve electrode in 
place of the vacuum electrode, close the 
discs and gradually approach the bell of the 
electrode to the patient until a full, blue 
violet effluve plays upon the surface to be 
treated (see Fig. 3). To obtain the best 
efluve effects several trns of the tuning 
Coil should be used in series with the Tesla 
primary (see article in May issue). The 
sans Je aléo valable as a general fonc in 

iggish conditions of Îhe digestive syste 
al in nervous depresion and Faneional 

lervous diseases. ji 
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autocondensation, but instead of the meta 
Fandle_ we employ one of the plates 0 
block tin; this is applied in close contact 
with the skin over the affected area, cov. 
ered with a folded towel and held in plact 
by the patient ; a sensation of deep penetrat. 
ing heat is felt, and relief from the pai 
and congestion follows. Phi à one of 
most valuable methods in electrotherapeu. 
tics ere it available for the general prac- 
titioner, or better still, in the patient’s home, 
there is no doubt but that nine-tenths of 
the cases of acute local infectious disease 
could be aborted. This is also of grea 
value in the treatment of asthma. 
Statistics show that one-seventh of all 
recorded. deathy are due to, Puimonarr 
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Monochromatic Light 


An Entirely New Field Appears to Be Opened jor Investigation 
In Monochromatic Light Group 


he Cinema is the child of Cine- 
Light is 
and true 


colors. Physically 
octave of electro 


kécibusness of the man himself, 
Whatever we may 


these! Nor is he 
any or all of the states of color- 
conseiousness whieh we call light 
—he experiences these. The 1m 
mortal Spectator and Enjoyer of 
the Cosmic Cinema—this is the 
REAL MAN! 

The language of light is seven 
fold—the spectral colors of New- 
ton. But we have to record this 
language on the tablets of con- 
sciousness by means of an oecular 

ewriter having but three keys. 

generally accepted “Young- 

Helmholtz” theory of vision postu- 

1ates three end-organs or antenna 

nerve unit. These correspond to Orange, 

iolet, Simultaneous excitation of all three 

Jight in consciousness, Excitation of Orange 

“give subjective Yellow, Orange and Violet give 
\Gréen and Violet induce the Blue sensation. 

6 has reduced all ponderable matter to units 

sue Proton and the DR ne ea 

init of negative charge, groups of moving elec 

ail es of electrical currents, The 

e state only in the form of the 

These two are the primitive building 

material universe. According Lo the gen. 

“Bobr Theory” the atoms of all the chemn- 

are miniature solar-systems, each atom con- 

or more protons as central suns around 

various numbers of Hé electrons in 

ts Ho Dasmnt of ie 7 re elec- 

currents) cause some of le planetary 

LE ere cn 1e re 

e ave been aceuratelÿ deter- 

Msplashes” they produce in the aiversal 

 ether, correspond to the 

, the “Bright Lines” of the spectrum 


really is is still a matter of specu- 
that we can say that while id 
ienson, En mar pen 


Freosriok Fincx Srroxc, M. D. 


bon are is of this class. (The in- 
candeseent ends of the carbons, of 
course, giving out a continuous spec- 
trum.) 

3. Bright-line Spectra: Emitted 
from electrified gases in the atomic 
state. These spectra are formed of chords, or mathe- 
matically related single wave-lengths. About the only 
practical sources of monochromatie light (from single 
wave lengths) are vacuum tubes containing the mon- 
atomic gases Helium, Neon, or Argon at pressures of 
about 10 mm, excited by a transformer current of from 
ten to fourteen-thousand volts. By adding metallie mer- 
cury to sueh a tube the electrified gas knocks out mer- 
eury ions and the tube then emits the familiar bright line 
spectrum of meret similar to that produced by the 
Cooper Hewitt Are, but without the large percentage of 
heat and infra-red rays generated by the latter. 

The writer has devised a series of sixteen filters for 
use in connection with these vacuum tubes. The flters 
consist of various standard eolored gelatine films, such 
as t] used in theatrical lighting, in combination, or 
used in connection with various commercial colored 
glasses. In this manner it is possible to obtain single- 
wave monochromatie light in any part of the visible spec- 
tram, Light of the following wave-lengihs has been. 
produced: 

1. Red, 1082 A. U. (from Neon). 

2. Orange, 6882-04 À, U. (Neon). 

3. _ Yellow, 5790-69 (Neon-mereury) or 5876 À. U. 
(from Helium). 

4. Green, 5461 A. U. (Neon-mercury). 

5. Blue, 4348-69 A. U. (Neon-mercury). 

6. Violet, 4047-78 (Neon: ). 

To obtain à sufficiently powerful source of light the 
luminous tubing is formed into a close spiral about 15” 
long by 3” diam. NEO tube length of about 
fiftéen feet. Many uses for ht will doubtless be 
found in psychological and biological laboratories and 
very important and interesting results may be expected 
from future research work. ë 

In order to obtain and investigate the therapeutic 
effects of monochromatic light the writer has employed 
groups of adjacent lines in different spectral regions. 
One filter used with a Neon unit gives a very powerful 
orange red free from all other colors. It results from 
eighteen bright-lines. No data is available at the present 
time as to the physiological and therapeutic properties 
of this up, but these are being studied. These lines 

ive a dominant hue of about 6300 A. 


mises well. 
rs baie By 
“Nc ter used in connection 
Ve Neommoreuey gencoator Lie visible mes are he 
Blue 4360-48 À. U. and the Violet double line GETE 
À, U. Spectrograms made at the Physics Department 0! 
fie Univ. of Cali, of Le À: by Dr. Ella show 


lite. Joseph Dubrey has made a series o interesting 


photographie studies with these three ray-groups whiéh 
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Light Radiations and 
Photography 


nder this pompous title, which 
ur presuppose the writing of 
Many volumes, the writer presents à 
Tew of a series of photographs taken 
recentiy in the cabinet of Dr. Fred- 
evick Fineh Strong,. of Hollywood, ; 4 
SAder well defined spectral-adiations, The illustrations 
‘on the opposite page are more eloquent than any written 
Word and a simple description of the conditions under 
Yhich they were taken will prove undoubtediy more in- 
Yeresting than « long and dry sequence of words with- 
out the aceompaniment of the visual interpretation of 
their meanings. | Fs 7 

Dr. Strong is an eminent practitioner and has car- 
ried on for several years thorough investigations on the 
therapeutic effects of different kinds of light radiations. 
His work has led him to the making of some light filters 
which transmit well defined spectral radiations. 

The light-uits used-are either a mercury vapor tube 
or a Neon gas tube of the type ilustrated in th: engrav- 
ings. ‘lhe filters are of gélatine dyed with carefully 
selected dyes and their transmission is determined by 
careful spectroscopie inspection. 

‘The two pictures at the top of the page show Dr. 
Strong with his small spectroscope, examining the radia- 
tons emitted by the lights which in these two cases are: 
at the left « blue-violet and at the right a deep red mono- 
chromatic radiation, 

The lights actually shown in the picture were the 
sole illuminant used in taking the pictures. Panchro- 
matie plates were used. x 

Note the difference in value of the draped curtain in 
the background which was of a rather dark blue color. 

The other illustrations present pictures of a chart 
made 6f colored woolen materials, the colors correspond- 

LI segment be le on the chart itseif. 

picture at the left inthe middle row was taken 


Technical Editor 


with the mereury vapor tubes and 
the one at the right, in the same row, 
was taken with the Neon tubes, both 
lights unfiltered, 

‘The difference of rendition of the 
color values are so evident that no 
comment is necessary. 

The illustrations of the bottom row are pictures of 
the same chart taken with lights of the following radi 
tions: 

The picture at the left: Blue-violet and ultra-violet 
end of the spectrum showing the three following lines: 
lue 4358 A. U., Violet 4078-47 À. U., Ultra-violet trip- 
let 3680-50 À. U. 

‘The visual dominant hue of the quality of light used 
in the taking of this picture is at about 4200 À. U. and 
FEES energy peak is placed at about 4100 
The midäle picture: Photographed through a yellow- 
green filter transmitting radiations corresponding to the 
two lines 5790 and 5461 A. U. with a visual dominant 
hue at 500 À. U. 

The picture at the right: Photographed through a 
filter transmitting the red-orange group of the spectrum, 
corresponding to twenty dominant lines in the Red, Or- 
ange and Yellow, from 7063 to 5000 A. U. The dom- 
inant visual hue being at about 6350 A. 

. No comment is necessary to emphasize the selective 
action of the filters and the response of the photographie 
material to the radiations transmitted by them. 

. The abridged Transaction of the Society of Motion 
Picture Engineers by Mr, L. A. Jones on light fiters, 
which is being printed in the columns of THE AMER- 
ICAN CINEMATOGRAPHER at this time, treats the 
technical end of orthochromatie reproductions and dis- 
tortions so thoroughly and clearly that the writer refers 
the readers to this transaction for all further information 
on the subject that he may desire, 


Monochromatic Light 


By Freoemicx Five Srroxc 
(Gontinued from Page 9) 


axe reproduced in his article in Vin num 
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induces natural sleep. It has been of especial value as 
an-adjuvant in post-operative cases. 

An entirelÿy new field appeurs to be opened for the 
investigation of monochromatic light groups through this 
novel method of gencration. 

The results obtained with the “Blue Ultra-violet” 
combination call to mind an epigrammatic statement in 
an interesting book written in the early seventies:— 

#, “Light is Life…..Both are Electricity.” (foot- 
note)* From “Isis Unveiled” by HP, Blavatakys 1877. 
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“Symphonie bealing” 


À new method for the treatment of disease by the simul- 
tancous use of musical, colored light, delicate perfumes, and 
electrical high-frequency currents, all the vibrations being 
harmonically related and attuned to the receptivity of the 
individual patient. cé 

Health and Harmony are terms $o frequently associated 
as to be often employed synonymously; without harmony 
perfect physical and mental health is impossible. 

“The Human organism may be compared to a sym- 
phony orchestra,—the different organs representing the 
various instruments, while the individual players may be 
likeéned to the nerves and ganglia governing each func- 
tion, controlled and supervised by the conscious intelli- 
gence through the central nervous system (analogous to 
the Conductor, or Musical director). Suppressi or 
alteration of any one function disturbs the equilibrium 
©f the whole body, just as a single instrument playi 
out of tune will destroy the harmony of an entir 
chestra.! (Quoted from “Modern Electro-therapeuties,” 
by Dr. F. F. Strong.) 


The healing of discordant mental and physical conditions 
by the use of color, music, perfume, etc, was used as a 
method of therapeutics in Ancient Greece and was mentioned 
by Pythagoras and Hippocrates. : It was used not only to 
restore but to promote and maintain physical and mental 
Health. The recognition and use of this harmonic relation- 
ship between the human organism and its environment had 
“ndoubted influence in producing the perfection of body, 
clarity and poise of mind and flexibility of the emotions for 
which the ancient Greeks were noted. 


The present age, with its crash and jar,—stress and strain, 
__héadache and nerve tension,—is the direct antithesis of the 
“Golden Age” of Greece. That this era of iron and brass 
Should have produced a type of disease unknown to previous 
periods is only natural when we consider the discord in our 


environment and its effect on individuals. We ce. 

called a “Race of Neurasthenics”: nervous ue REQUIS 
somnia, melancholia, etc., are manifestations of a RS ee + 
condition resulting from our abnormal methods of Reno 
called “Americanitis”). È 2hloien 


| c, flowers, cheerful sur pundings, ete., have long been 
recognized as valuable factors in restoring nervous inval JS 
to health, but the use of harmonically related vibrations Ée 
different types tuned and adapted to the various nerve cen 
of the patient is an entirely modern: idea... It ha 

cently been formulated into a scientific system, the rem 
able results of which would seem to justify the correctness 
of the theory upon which it is based. Briefly stated this 
hypothesis is as follows:—For every individual there is a 
keynote or rate of vibration to which the various nerve cen- 
tres normally respond, and which corresponds mathematically 
to a certain note in the diatonic or septenary scale. Occult- 
sts of all schools and even modern psychologists recognize 
this individual keynote, and it is a well known fact that 
themes played in a certain key will affect a given individual 
more intensely than if placed in any other part of the scale. 
Many celebrated composers have had favorite keys in which 
their best compositions were usually placed. Healing music 
must be produced from instruments like the organ which 
give sustained tones producing a sense of relaxation and re- 
pose, whereas the percussive effects as from the piano, man- 
dolin, drum, etc., are exciting, and like all stimulants are 
followed by a weakening reaction. 


In addition to the musical vibrations we have (ist) those 
which affect the sympathetic nerves controlling digestion and 
circulation: these are electrical vibrations and produce no 
conscious sensation; (2nd) light waves which produce har- 


and (3rd) 


monious effects through their respective colors; 
n nature, 


the complex vibrations of an (at present) unknow 
which act upon the nerves of the sense of sm 

Dr. Frederick Finch Strong, lecturer on Electricity a 
Tuîfts Medical School, has been experimenting along these 
lines for the past fifteen years, and has perfected a Dee 
in which nervous and mental diseases are successfully treated 
by what is known as “Symphonic sensation.” Every ee 
centre of the patient is made to respond to the particular 


keynote or rate of vibration which is found to produce the 
most perfect sense of rest and relaxation. The technique 
<employed is as follows— 

The patient reclines upon a couch in the centre of a room 

s of which are draped in black; the ceiling is white 
lluminated indirectly by banks af lamps, every seventh 
lamp being of the same color; the colors employed are as 
follows, each color corresponding mathematically to a note 
in the diatonic scale:—Red, (C); Pink, (D); Orange, (E): 
Yellow, (F): Green, (G); Blue, (A); Violet, (B). This ar- 
rangement differs slightly from the spectral colors as ordin- 
arily given: pink being introduced between the red ami 
orange, and indigo being omitted. The couch upon which 
the patient reclines is connected with a special electrical 
high-frequency apparatus invented by Dr. Strong, which 
gives the seven rates of vibration corresponding to th 
diatonic scale of the twenty-first octave. These are used to 
restore or promote harmonious action in the nerve centres 
which govern organic function (digestion, circulation, etc,i 
The patient is first relaxed by a few minutes of general elec- 
tric treatment. The room is then flooded with soft ligh:, 
one tint after another, until a color is obtained which pro- 
duces à sense of rest and harmony upon the patient. This 
is taken as the “keynote”; it varies with different patients, 
but is always the same for a given individual, Soft music 
is then played in asfower octave of the same . Soft adagio 
effects from muted strinss, and themes in major keys being 
usually selected. If a Victrola be used the correct key may 
be obtained by adjusting the speed of the motor, Still better 
results may be obtained from the instruments themselves if 
suitably played. The choralcelo, pipe-organ, harp, cello, 
Violin and zither are the best instruments for the production 
of healing music. 

The electrical apparatus is now adjusted to the “keynote” 
of the patient in the appropriate octave. For example, if 
the patient is most cffectually relaxed and rested by soft blue 
light his “keynote” will be registered as “A: (blue, in the 
color scale,) (light vibrations are in the 49€h octave.—from 
three hundred trillion to six hundred trillion per second. 
Music is then played in the key of A Major,—the patients 
musical taste being consulted in the selection of the composi- 


tion. Musical vibrations or soand waves occupy eleven oc 
taves and range from 16 to 32,000 vibrations per second. The 
Electrical oscillations are made to vibrate to the “A” of the 
twenty-first octave,—the “C” of which is about one million M 
per second. Seven distinctive and delicate perfumes—true 
floral perfumes,—not coal tar substitutes,—are arranged in: 
flasks connected with a nebulizer and compressed air tank 
We have no “perfume scale” but by experiment we usually 
find for each patient a particular floral fragrance which is 
soothing and restful. Heavy scents are not to be used,— 
only a trace of fragrance—a mere flower-breath,—is ne 
sary. When this is determined and employed we have the 
patients consciousness receiving simultaneously or “sym- 
phonically” soothing and restful vibrations effecting the cen- 
tres of sight, sound, smell and vitality. The sense of luxü- 
rious relaxation and härmony is most grateful to a nerve- 
racked patient, and is a most delightful and restful experience 
even for a perfectly healthy individual. 


While designed especially for the treatment of nervous 
and mental derangements, this method has proved of great 
value as a natural sedat in the relief of pain and conges- 
tion. In these latter conditions local electrical treatment may 
be used in addition to the general routine. 


A complete equipment for this method of healing is being 
installed in the new University of Music at 221 Newberry, 
St, Boston. Dr. Strong will have personal charge of the 
work and will receive patients for treatment daily except” 
Sundays. All treatments by special appointment. The prom- 
inent musicians connected with the University will furnish 
music in special cases. É 


For terms, appointments, or arrangements for private 
démonstrations of the new Symphonie Healing, apply to 


PROFESSOR ROBERT DOUGLAS, 
University of Music of Ame 


221 Newber 


I 


DEPARTMENT OF MEDICAL THERAPY or 
SYMPHONIC HEALING 


oo 


Dr. Frederick Finch Strong, Lecturer on Electricity at 
Tufts Medical School, in charge of this department, has been 
developing this system for the past fifteen years. He is well 
known as a pioncer in electricity as applied to human heal- 
ing, especially so in his successful work with what is known 

“high frequency currents,” and has perfected something 
for which the world has been waiting for centuries. 

The present age with its crash and jar,—stress and strain, 
—headache and nerve tension, is urgently in need of new 
and rational methods of treatment. For those who are un- 
fortunate enough to pos sensitive, high-strung tempera- 
ments, especially to the overworked musician and singer, this 
department will come as a veritable boon. » 


The high frequency currents introduced to the medical 
profession by Dr. Strong in 1896 are not true electrical cur- 
rents, but are rapid vibrations electrically generated which 
seem to replace or augment the vital currents generated by 
the body. 


This treatment, in its most modern form, and modified 
by other applications, is not a stimulant but acts as a gen- 
eral vitalizing agent, and no sense of shock whatever is felt 
as with ordinary electric currents. It relieves congestion, 
promotes healing and alleviates pain. Impaired vitality, due 
either to age or overwork, is absolutely benefted by this 
method, and the whole nervous system is tuned up. In 
throat troubles of an inflammatory, nervous, or reflex nature, 
and particularly where the bodily force or vigor has been 
weakened by vocal abuse or bad training, it is of incalculable 
value. In fact, it is the latest scientific word in this field 
of research. 


Treatments may be had either by Dr. Strong personally, 
or by trained assistants under his direct supervision, accord- 
ing to the nature or seriousness of the case, 


Appointments and terms upon application. 


Original glass plate photos of the Keely Motor, found in Kinraide’s home. The second photo shows the windup 
spring-wound motor and air-brake used to operate the motor. 


IN THIS 
LEUR 


ISSUE 


Napoleon at Moscow Portrayed by Vereslchagin. 4/44 


The Awakening. {natratel vÿ Padernak. 


| Frontispiece, The Beheading of Abu Jahl, Ærée Pepe 
\ 


Great Problems in Organization —Recent Developments 
in Industrial Organization. 


How the French Army Crossed the Channel. 


The Extraordinary Story of John Worrell Keely. 14ux- 
trutedt. 


The Building of an Empire.—Part L_ Mohammed. {Hnus- 
tratül by Erle l'ape. 


Some Tricks of Ancient Temples. 4/#wstrated by Dun 
Heard ; 

Love's Bankér. doi.) 

The Ideal and Practical Organization of à Home 

Daring the Ratiler in His Den, Æustratert, 

Oliver Cromwell, (Conclinion) fdistrate, 


The Universily and Democracy. Ælewstrated by F. G. 
Attuood, 


The Unherolc Sirife. troëxs ) 
The Nemesis of Motherhood. 


Some Plays and Their Âclors. Justruted, 


EDITED BY 


JOHN BRISBEN WALKER. 


THE EXTRAORDINARY STORY OF 


JOHN WORRELL KEELY. 


BY Jus MuxiT?EN 


DARADO 
ury which has seen à Fulton strug- 
gle with an unbelieving publie, a Morse 
bringing commercial value to bear on the 
cleetrie force, has witnessed nlso a 
chasing multitude whose greed for 


AL as it may seem, à cent 


made everything sem plausible—provided 
te genius” at the helm bad the magnetic 
strateuy, necessary as well 10 his own sus- 


tenance and compensation. ‘The passing of 
John Worrell Keely, whose recent death 
came as a crushiñg blow to those with faith 
strong enough to endow a tuning-fork 
or à harmonie with mechanical powers 
equal to à Ningura. has removed à char 
acter as unique as he was puzzling. And 
yet in his particular case the offspring of 
his brain did not even attain to the dignity 
of a patent office applicant.  Nevertheless, 
millions of money sprang to the assistance 
of the Keely motor project when in the 
zenith of its quarter-of-a-century existence. 
Coffers, double-barred to rational nnder- 
takings, unloeked instantly at the sound of 
a phraseology 
beguilingr. 
The specter of the Keely motor stalks 
yet abrond. ‘The death of its maker: the 


incomprehensible as it was 


exposures and contradictions: the opinions 
of well-known men of science; the clinging 
to straws by those unwilling to admit 
financial loss—all the swift following inci- 
dents in one of the most remarkable trans 

actions the world has ever known—con- 
spire to a lease of notoriety good for many 
days. 

John Worrell truth, a 
genius. His masterful capacity for keep- 
ing some of the world's greatest scientists 
a-guessing: his command of capital, un- 
limited at times, with which to carry on 
his ‘‘rescarches’'; his letting it remain for 
the grave only to tell the secret he did 
not hold=—this, and more, required à brain 
quite out of the ordinary, and eye 
with the cobra‘s hypnotic charm. Nothing 
demonstrates more conelusively this over- 
powering personality of his than the lapse 
of time, from November 10, 1874—when, 
in the presence of an dozen well-known 
Philadelphians, his *‘vibratory generator!" 
was first exhibited—to the yesterday when 
Keely stood before another great seientific 
gathering and ‘‘explained' something 
that was never to be explained. Now. 
with one fell blow the scythe of death 

# 


Keely was, in 


an 
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has cut down the maker and his model. 
As a result, perhaps, another life went out 
of its eurthly sphere as well. For that 
Mrs. Bloomfield Moore was heart and soul 
in the Keely project, the words of Henry 
Dam, the eminent scientific writer, testify, 
when he snid, shortly after the death, that 
he had felt intuitively that when Keely 
died Mrs. Moore would not long survive. 
It matters not à 
great deal what was 
the agency employed 
by Keely when in 
the act of demon- 
strating his “hydro 
pneumatic-pulsatingr- 
vacue engine." Was 
it compressed air, 
hydranlie power or 
electricity? The re- 
cent  exposures of 
trickery on the prem- 
ises point strongly to 
the former conject- 
ure, but the proba- 
bility is that the 
act modus operandi 
will never be abso- 
lutely established. 
Bringing the his- 
tory of the Keely 
transactions down to 
the latest develop- 
ments, the removal 
of the machinery 
from the premises 0c- 
cupied by the ‘“‘in- 
ventor” stirred up 
matters as its remain- 
ing could never have 
accomplished, In 
the safekeeping of a 
friend of Keely’s, in 
Boston, the motor's 
future is as obscure 
as if it had never 
been contemplated by its erstwhile maker. 
But the seenes enacted at the vacated work- 
shop; the exposures; the controversies: the 
violent persistency with which the investors 
still eling to probabilities that do not seem 
even possibilities when viewed from an im- 
partial standpoint; the discovery of the 
hidden tubing, which exme about immedi- 
ately following the removal of the motor— 


THE TRANSMITTER. 


all this has furnished experts an opportu- 
nity for advancing theories that neverthe- 
less do not explain everything it is desir- 
able to have explained, 

When Clarence B. Moore, the son of the 
late Mrs. Bloomlield Moore, came to the 
realisation that the memory of his mother 
was linked too closely with her interest in 
the Keely project, to which he had persist- 
ently been an antag- 
onist, he resolved 
that now or never 
was the hour for ex- 
posing the trickery 
which he was con- 
vineed lay at the bot- 
tom of the thing. 
Keely's house was 
rented and investiga- 
tions were begun. 
Leading  Philadel- 
phian scientists as- 
sisted in the work, 
and the first dis- 
covery came in the 
shape of an immense 
steel globe. Almost 
covered with dirt and 
rubbish, it was held 
down in the earth of 
the cellar by heavy 
beams. When re- 
lieved of its ineum- 
brance, the sphere 
was lifted out of its 
resting-place, and 
subsequently was 
found to weigh more 
than three tons. On 
the top of the globe 
a hole was discovered 
and, screw-threaded, 
the cavity gave a 
wider diameter the 
farther penetrated. 

Immediately near 
the sphere was found an iron pipe which led 
for a distance of more than fifteen feet into 
the space under the front room. Here was 
discovered à pit lined with wood and cov- 
ered by a trap-door. Fresh ashes gave evi- 
dence of a careful demolition of material not 
thought valuable enough for removal, and 
yet necessary to have out of the way. In 
these ashes, however, were found short sec- 
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tions of what at first was considered to be 
wire, but subsequently proved to be brass 
tubing. A large amount of glass tubes 
was likewise found in the debris. The 
fragments left behind gave striking evi- 
dence of the care exercised in removing the 
Keelÿ motor machinery from its home. 

The next day, still greater results re- 
warded the senrchers of the premises. The 
room in the rear was curiously raised above 
the others, and this was the apartment in 
which Keely conducted all those experi- 
ments which had puzled the world until 
his death. 


psychology at the University of Pennsy 
vania, and Mr. Moore, who had the investi- 
gation in eharge, the nature of what had 
been laid bare now came in for earnest 
consideration. It was determined beyond 
a doubt that the tubing, and the spherical 
reservoir found in the cellar, stood concl 
sively for the argument that compressed air 
might easily have accomplished all that 
had been demonstrated s0 mysteriously by 
Keely. 

But before entering upon the more de- 
tailed account of what came of the ex- 
posure, it becomes necessary to revert to 


% DISINTEGRA TOR," 

When the floor was torn up. the revela- 
tion was complete. Through the joists, in 
holes specially eut for the purpose, ran a 
short brass tube. Other tubes were dis- 
covered also, and the whole went to show 
that the motor had been connected here 
with the spherical contrivance in the 
cellar. 

In the presence of Prof. Arthur W. 
Goodspeed, professor of physics at the 
University of Pennsylvania; Prof. Carl 
Hering, one of the most eminent electrical 
engincers in the country; Prof. Light- 
ner Witmer, professor of experimental 


AND LEVER FOR MOVING THE 


ERGY OP THE “ DISINTEGRATED| WATER. 


the year 1872, the year when the Keely 
Motor Company was organized, and the 


enthusiasm anent the ‘new force"? brought 
into the fold men whose very names 
at that period stood for common sense and 
perspiencity. 

Atthe Fifth Avenue Hotel, New York 
city, a meeting was held, presided over 
by Edward B. Collier, a lawyer, who in 
his partieular line of patent attorney had 
from time to time come in contact with 
inventors struggling for a heuring. The 
meeting was composed of bankers, mer- 
chants, scientists and practical engineers, 
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and the result was satisfactory, from 
Keéely point of v The project gained 
substantial assistance, Moncy was sub- 
scribed, and the following day there was 
placed in the hands of Keely a check for 
ten thousand dollars; which, to do him 
justice, he immediately expended for 
machinery, or material necessary for the 
construction of his peculiar apparatus. 
In fact, whatever the vagaries of the man 
however much his ideas may have been 
beyond the limit of e that 
Kcely spent the money which he obtained 
in experimental investigations cannot bé* 
denied even by the most strenuons of his 
opponents at that time Small 
consolation this, to the many who fell vie- 
tims to the smoothness of his speech or the 
incompréhensible language which he em- 
ployed. At any rate, after being launched, 
the motor project soon found itself in deep 
water. Funds began to get low. and bank- 
ruptey 
followed, 
Luckil 
a friend 
now ap- 
péarec on 
he scene. 
From one 
time to 
another, 
Keely”s 
patron- 
Mr 


ew. 


Amon sense, 


OT now. 


GLASS conrar wr 


Ur OR DOWN BY STRIRIN 


T WHICH KERLV CLAIMRD COULD KE MOVED 
THE ZLTHER STRINGS 


Bloomfield Moore, who was left Uhe execu- 
trix of her husband's will, advanced the 
“‘inventor'? large sums out of the fortune 
aceruing to her from the estate, Now and 
then a halt was called, to be sure. but the 
persuasiveness of the ‘‘inventor” would 
make her rally to his assistance once more, 
and another lease of life would he aecorded 
to the motor, 

A great publie exhibition was given in 
Philadelphia, but while enthusiasm ran riot 
among a certain clique, skepties were plenty 
and the persisteney with which Keely 
would refuse to admit any one into his 
secret caused a suspicion—which, neverthe- 
less, did not prevent a famous Philadelphia 
physician from advancing his individual 
check for ten thousand dollars. This wa 
in 1881. In 1890 the stockholders began 
to grumble, and something had to be done 
to save the c4 Kecely had just declared 
that he was on the eve of success; that an- 
other step would bring him to the thresh- 
old of the mystery that until then had 
been a mystery even to him, he admitted. 
Again his remarkable force of char 
saved the € The work was continued, 
and one machine followed another, only 
to be thrown aside for somé new contriv 
ance destined to assist in the revolutioniz- 

s to 
ator, 


1se. 


ing of the existing order of things. 
wbat had been known ns the “gene 
and which had been part of a bath-tub, 


where a stream of water, passinæ through 
a goose-quill, set the contrivance in motion, 
the more significant name 
of ‘‘liberator 
bestowed on the machine, 
A peeuliar feature of the 
“‘liberator"* ries of 
tuning-forks, with the vi- 
brations of which Keely 
claimed to disintegrate air 
and release an etheric force 
capable of rivaling a cy- 
clone in strength if prop- 
erly utilized and applied, 
In explanation of what one 
visitor saw upon one 0e- 
casion, this individual said 
that a pint of water poured 
into a cylinder scemed to 
work great wonders, The 
gage showed à pressure 
of more than fifty thou- 


Was now 


Was à $ 
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sand pounds to the square inch. Great 
ropes were torn apart, iron bars broken in 
two or twisted ont of shape. bullets dis- 
through  twelve-inch  planks, 
by & force which could not be determined, 

In the glory of his exuberance, Keely 
now declared that withione quart of wate 
he would be able to send a train of cars 
from Philadelphia to San Francisco, and 
that to propel a steamship from New York 
to Liverpool and return, would require 
just about one gallon of the same. 

It was worth alniost the price of falling 
victim to henr Keely at the time theorize, 
expostulate where it became necessary, 
and survey his audience with one of those 


charged 


value to the mun who had brought the 
‘‘invention"* into the world. No matter 
how complicated the phrascology, they 
would allow for the possibilities in store. 
Kecly’s exeuse for not allowing any one 
into his secret, was based upon the commer- 
cial value, which he claimed he desired to 
have unimpaired for the benefit of the 
stockholders. It surely would not do to 
reveal à et that might prove its own 
financial defeat, he argued, with emphatie 
ence for his own invention, aud for the 
glory and gain in Store for those willing to. 
abide their time. 
The personality of John Worrell Keely 
was replete with the charm of henrtiness 


KRELY AND BOARD OF PER 
superior glances which méant to illustrate 
that he half pitied those who failed to un- 
derstand his vocabulary. In one respect 
he was scientific in his procedure of expla- 
nation, and in other respects he was quite 
the reverse.  Unquestionably he had read 
considerably on the subject of locomotion 
and kindred matters, which might stand 
him in good stead. But when it came to 

vibration, ?! ‘‘sympathetie equi- 
librinm,®" “oscillation of the atom,” 
“etheric disintegration,® and a thousand 
and one similar terms for his motor force, 
the average mind found its receptive powers 
hardly equal to the ocension. Then it was 
that the friends of the motor showed their 


ORS OF TIR KERLV MOTOM COMPANY: 


His was the secret of the promoter's art. 
Ie had the insight necessary to the man of 
affairs, minus that quality of subjection 
which tells it is time to cense before it is 
too late. And when considered in this 
connection, that no one was ever taken ab. 
solutely into his confidence, it still remains 
a mystery how his following continued al 
most the identical one that stood by him 
from thé conception of the scheme to his 
death, and after. 

When at work in his laboratory, contless, 
his grimy hands exhibiting labor's hall- 
mark, Keely looked the personification of 
the maste fteman, anxious 
from the regions of the attainable 


lo vring 
the 
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secrets those regions might contain. But 
swhen it came to the demonstrating feature, 
the séance consequent to such exhibitions 
as once in a while were required, then 
credulity had to step to the front and 
make room, as an advance-guard, for the 
true disciples who stood ready to believe, 
even sometimes against their own con- 
victions. And when his benefactress im- 
plored him to let such men as Mr. Edison 
into the secret.as an evidence that there 
was no humbug, Keely knew what was best 
for him, and treated the advice as not 
worthy of consideration, 

Keely possessed few traits 
of the typical inventor. 
He lived a life of com- 
parative ease, and 
the opulence that 
he displayed led 
the suspicious 
to believe that 
things were 
not as they 
ought to be. 

And 0 in 
that Phila- 
delphia lb- 
oratory this 
man built 
theories out of 
metal, and 
turned métal into 
theories which, 
undoubtedly, baffle 
his own, charitable 
enough, understanding, 
The nooks and corners of 


disinte, 


come true,  “etheric ration, *” 

“quadruple negative harmonies, *? ‘atomic 

triplets, "” and the like, would have become 

part of the teachings in a new curriculum 

of its kind. But fate decreed otherwise. 

The “miracle” produced by the drawing 

of a bow across a string, whercby he 

climed to harness or release the force of 

air and water, the ‘miracle’ of controlling 

the elements, ceased to exist when he 
passed away. 

ÿ°s education had been limited to à 

degree. A carpenter by choice of trade, 

he had a penchant for mechanics from 

an early age, and it is said by 

those who knew him in 

his youth that his car 

was musical enough 

to have been the 

means of plac- 

ing him in the 

conductor’s 

chair of a 

small orches- 

tra, at one 

time. But 

while those 

eurious mu- 

sical charts 

which he 

drew, with no 

small skill for 

amateur 

may 

something 

unique to the men who 

employ the compass and 

the square, to others they 


his workshop could tell of MUSICAL cHaRT nv WHICH KEELY merely illustrated a trend of 
CLAIMED TO HAVE DISCOVERED ù 


hours spent in chasing the RS 
elusive force—provided Keely had been 
his own worst enemy, and attempted 
something which he really expected to at- 
tain, But it is here that the most mo- 
mentous question comes to the fore. If he 
really did believe in his own theories, the 
discoveries which have been made defy 
that proposition. And if he was a charla- 
tan, his career will prove one of the most 
stupendous impositions ever practised by 
man. 

The scientific nomenclature employed by 
Keely would have necessitated the recon- 
struction of the latest dictionary to cover 
his terms and sentences. If his dreams had 


SETHERIC 


mind into a domain where 
mortal should not venture, 

It should not be forgotten that Keely pre- 
dicted that the flying-machine, for which 
the century has been waiting, would come to 
pass the moment his motor stood completed. 
And in the same way he asserted that his 
paeumatic gun was the one and only instru- 
ment of its kind for governments to make 
use of—as soon as the motor power he had 
in mind had been produced, 

The construction of the motor plant was 
nearly all his own doing. Composed of 
the motor proper, and the transmitter, the 
machine résted on a heavy brass base. 
Here, too, was a hollow brass sphere or ball, 


FORCE, 
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Between the engine and the transmitter 
ran à series of wires, and along the base of 
the transmitter an array of steel rods 
bristled like so many fixed bayonets ready 
to repulse the attacks of the incredulous. 
These steel rods were responsive to the 
touch, and compared to the ordinary 
musical scale, which is subject to the 
tuning-fork. 

The interior of the globe almost defied 
description, but out of the complex mass 
brass tubes and adhesive plates stood 
prominentiy. This was the shifting reso- 


flow of talk about ‘finding n neutral 
center,” and the like, the performance 
did not fail to do the work intended. But 
while the harmonica was supposed to have 
done the whole thing. starting up the ma- 
chinery by “‘etheric foree,”* he exposures 
recently brought about admit of the sup- 
position that a concealed rubber bulb in 
the floor was the instrument used,  Keely 
might easily have shut off or released his 
compressed air by plncing his foot on parts 
of the floor best known to him. 

It might be taken for granted that the 


Gux wir wricm 


nator, as Keely termed it. The tubes and 
plates took up the vibrutory sound and 
erried it along with rapidity. Of these 
vibrations there were seven distinct kinds, 
said Keëly, and each of these seven capa- 
ble of infinitesimal division. 

The motor itself consisted of a heavy 
iron hoop, placed firmly on the plate. 
Within this boop ran a drum with eight 
spokes. When it was once in operation, the 
movements of the drum were execedingly 
rapid and did not fail to impress. Taken 
in comection with Keely's simultaneous 


RLY EXPERIMENTED AT SANDY HOUK, AND OTHER APPLIANCES. 


élement still faithful to the apostle's 
memory are not giving up without a strug- 
ge. They avér that the sphere found in 
the cellar was known by them to be there. 
One enthusiast goes so far as to say that 
he knew that Keely, having demonstrated 
his power in lifting the globe, reversed 
the experiment and pressed it down in the 
ground. The heavy beums, which held the 
sphere in place, rather controvert such a 
statement. 

Since that midnight visit to the disman- 
tled shop of the late John Worrell Keely, 
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the scientific opinions advanced are of 
considérable importance, whether bearing 
upon his motor or his individunlity. 
Renowned professors of plysies have state 
that they have been convinced for yenrs 
that the method was compressed air. A 
medical journal of high standing, in dis- 
cussing the matter from a psycholog- 
ical point of view, says that rather than 
make out a case anent Keely it were bet- 
ter to follow the psychological develop- 
Continuing, this jour- 


ment of his dupes. 


ht, He was not an 
Te renped substantial 
for he ran a joint- 


of à good patent-ri 
honest lunatie, 
gain from his secre 
stock company." 
To all intents and purposes this stock 
company is still intact, but the action of 
the Keelyists did not restrain one holder of 
a hundred shares of stock from disposing 
of his certificates for a few dollars, The 
buyer could find a purpose even in the 
stock paper, however, for it went to the 
papering of his house. And now, while 


GLONE MOTOR AND PROVISIONAL E: 


mal says that the psychology of most 
inventors usually brings them out t00 soon 
rather than too late. *Critics and scientists 
who may feel inclined to work out the 
problem of Keely's psychology should re- 
member that insane inventors do not act in 
any way like Keely, is the exact langunge 
of this medical authority. ‘Their schemes 
are usually divulged prématurely and they 
do not hesitate to reveal their wondrous 
secrets to the world under the protection 


the machine is in Boston, in the keeping 
of a friend who is supposed to have known 
Keely!s secret, it behooves to recall the 
memory of Robert Fulton, through whose 
alertness it became possible to uncarth the 
erpetual-motion fraud of Redheffer, the 
impostor who in his time was no le 
sphinx than Keely. Only, with the di 
to fight. Ke 
covered. 
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Feb 2, 2007 
Hello 


While doing some family history research | ran across your posting of my 
father's 1916 book "High Frequency Apparatus." 


Needless to say, | was totally unaware of you and your activities; we have 
various family legends regarding the days of his involvement in high 
frequency apparatus, but few verifiable facts. If you have any information 
that would improve my knowledge of that period it would be very welcome. 
Like many people with a past of this sort he was reluctant to share his 
memories, in spite of pleas from my brother and I. 


My Grandfather (and namesake) was a MD in northern New Jersey, who was an 
early researcher in X-Ray in medicine, and by legend one of the earliest to 
apply high frequency AC for exciting the X-Ray tube. He died in 1904, 

leaving my father, at age 15, with an interest in and a knowledge of 

electrical engineering that led to a career path involving electricity that 

kept him busy for 35 years. 


During the early part of this he went from a 15 year old in New Jersey to 
Boston, where he had a experimental AC laboratory sufficiently complex to 
interest MIT in its use to supplement their DC equipment, on to New York 
City, where he had an applied research laboratory in 1917. 


The publishing of the book followed a several year program of publishing a 
"do it your self” electrical engineering magazine (which reputedly was 
seminal in the creation of Popular Science magazine). The laboratory and its 
entire staff was "drafted" into the Chemical Warfare branch of the U.S. 
Army in 1917 to work on electric furnace production of gas mask raw 
materials. 


This 12 year period of his activity is pretty "gray" so any clues you might 
have would help. 


There is not much chance of my getting to Florida, but | would love to see 
the museum. As a kid 1 did play with spark coils, and was collecting parts 
for a Van de Graf generator that never approached completion. Its in the 
genes, tho. 


KR 


Tom Curtis 


Feb 3, 2007 
Hello Jeff 
This IS exciting isn't it? 


The earliest photos of my father ! have will probably be from the early or 
mid 20's when he had relocated to Los Angeles CA after his army experience. 
By this time he was building a business manufacturing custom refractory 
items, using electric furnaces to create the "new" synthetic compounds his 
business was built on. | will need to dig into the archives to find a 

picture to send, when | get a chance. 


À 1916/1818 source you might stand a chance of finding through other 
research means: | remember as a kid seeing a page from a old brown 
rotogravure newspaper insert, most likely from the New York Times, of a page 
of pictures of the "Young engineers that are helping the war effort." On 

this page Dad was pictured along with Edison, Marconi, Tesla and some 

others. l'm really not sure of just who was onit, but Dad was in some 

pretty important company. As | remember Dad's picture was somewhat smaller 
than Edison's but it was there! 


Book: | have never seen the first edition so l'm glad to have your efforts. 

1 do have a copy of the 1920 Second Edition, edited by Raymond F. Yates. 
According to the second edition preface, the only thing Yates did was to add 
some of the pertinent 1917 magazine articles and delete the vendor source 
material, since the Curtis Engineering Laboratory had disappeared. ( Dad was 
definitely not a fan of Yates, the publisher pushed him down Dad's throat 
for the new edition, since Dad was off busy winning the war). 


Magazines: | have a small collection of the "Everyday Mechanics" magazine 
which morphed into "Everyday Engineering" between Vol. 2 No 5 and Vol. 2 No 
6, not a complete set (12 out of the 18 published). | have duplicates of 

Vol. 2 No. 1 and Vol. 2 No. 2, which 1 would like to send to you for your 
museum. Where should | send them? 


Equipment: | have no clue where Grandfather Curtis got the HF equipment for 
his X-Ray work. Seems a stretch that a country doctor could be working from 
scratch; experimenters were producing terrible radiation burns on 
themselves and on patients until someone stumbled on the fact that HF 
generated X-rays were "soft" and less likely to burn (different frequency?); 
Dad told us that his father made the first picture through an arm that 

didn't kill the patient. 


1 don't know how or why Dad got to Boston after his father died. It must 
have been business related (no family up there); were the equipment 
suppliers you mention in Mass, could he have been following the trail of the 
equipment his father had used? 


Contact: The reason l'm not likely to make it to Florida is that I live in 

Saratoga California (near San Jose, 40 miles south of San Francisco), a long 

ways away! so we had better count on eMail, phone, or whatever. Phone number 
is 408 867-3541. Phone contact is probably best in the evening, any except 

for third Wednesdays and Thursdays when | have scheduled meetings. Any time 
between 6:30 and 10:30 Pacific time will work. If 1 don't answer by the 3 rd 

ring don't let it go to the answer machine unless its critical (save your 


S). 
KR 


Tom Curtis 


Feb 10, 2007 
Hello Jeff 
Some good news!! 


My brother has located the newspaper page showing TSC's photo along with 
Edison, etc., in his archives. The date onit is April 29, 1917. Actually 

what he found is physically not exactly what | remembered (his memory also) 
but the substance is what we were looking for, so there may be another 
version that hasn't shown up yet. Any way, as soon as we find a way to 
reproduce it, | will get a copy to you. The type face used is fairly small 

and the page is a center spread, it is fairly large in size. It needs to be 
reproduced same size. This makes the reproduction something of a challenge. 
l'Il keep you advised. 


Hope your trip north was successful. 
KR 


Tom Curtis 


Feb 13, 2007 


The pictures don't ring any bells. The "walrus" mustache was never his 
style; a small neatly trimmed "military" style is all | ever remember, from 
early days til the end. (The earliest picture | remember was probably from 
the 1916 -18 era) 


From what ! can see of Ovington's time line 1 don't think they overlapped 
significantly. There is a mention of his having worked for Edison- when was 
this? When was Edison's work with X-Ray, that resulted in the death of his 
assistant? Remember Edison was primarily a DC man and Dad was always on AC, 
except for battery operated motors, etc., so "friendly" contact then was 
unlikely, from what I have heard. 


KR 


Tom Curtis 


Sept 13, 2007 


Must be mental telepathy- l've been thinking about writing you for the past 
few days. 


My brother and I have been doing some serious genealogy work on the family 
for the past few months: he took Mother's side, primarily because My 
Grandfather was Norwegian and his wife is native Norwegian- should make it a 
little easier. And I have the Curtis side, mostly because as the oldest boy 

my Aunt felt it was her duty to fill my head with family legends (many of 
which my research casts a serious doubt on). 


l'have a serious gap | need to fill and maybe with your knowledge of the 
technical developments of that era you might be able to point out some paths 
to follow. Let me set the scene so you can think about it constructively. 


My Grandfather (and namesake) was a country MD in northern New Jersey who 
still had some ties with Columbia Medical Center in NYC (probably he was a 
graduate although I have not been able to confirm that as yet. He was an 

early experimenter with medical X-Ray; some how he got turned on to the use 
of high frequency AC as an exciting source, which proved to produce a less 
lethal wavelength than the spark coil commonly used, (no clues as to how 

this happened, but logic tells me that it probably was through Columbia 

either directly or in directly). 


He died suddenly in December 1904 leaving behind Thomas Stanley, a kid of 14 
years, who had probably been privy to the experimental work for several 
years. 


There was some kind of mess in the estate that basically threw my 
Grandmother and two kids, age 14 and 11, on the street with no money. In the 
1900 census they were living with Grandmother's mother, who died a month 
before my Grandfather, who died intestate; it must have been a bonanza for 
the lawyers and a shambles for Grandmother (who had been raised "a lady" and 
probably had not a clue as to how to protect herself). 


The little family disappeared; not a sign of them in the 1910 census. Dad 
used to talk of Grandmother trying to make a living peddling cosmetics based 
on Grandfather's prescription salves and ointments, of living in boarding 
houses, etc. 


Somehow the 14 year old boy in 1904 turned himself into a recognized expert 
in building AC equipment, and keeping his mother and sister alive, by the 
time he was 24 years old in 1914. At least part of this time he was in the 
Boston/Cambridge area. He talked of having AC equipment that he loaned to 
MIT because all they had to teach EE's on was DC equipment. It is those 10 
years that | need to research and find out just what happened. 


know that by 1915 he was in NYC with a operational research laboratory 
With a staff. In November 1914 he had established his monthly magazine, had 
a mailing permit for it and must have been well on his way towards 
completing the book, which was published by Henley, with a 1916 copyright 
date. 


In his acknowledgements in the book's first edition he specifically mentions 
Melville Eastham and Clapp-Eastham, who started as Ovington X-Ray people, 
and were running on their own by 1910. The mention of Eastham as an 
individual suggests a personal relationship, rather than a company one. So 
maybe as a 19 or 20 year old he was involved personally somehow with this 
transition. 


l'have looked at 1910 census records for New Jersey, New York, and 
Massachusetts without finding a trace; of course, if they were living in 
boarding houses it would be easy for them to fall through the cracks. And 
by the 1920 Census he was through a couple of years in the Army doing 
research on creating chemical warfare gas mask materials, was married, and 
was in Los Angeles starting a refractory material manufacturing business 
{his second field of recognized technical competency). 


Can you think of any way to establish anything for those missing years of 
1904 to 1914? Are there any published histories of Ovington or anyone else 
in the X-Ray or high frequency AC equipment fields that might shed a clue? 


Any constructive thoughts would be appreciated! 


KR 
Tom Curtis 


Sept 14, 2007 


lused your suggestion and searched Mass. census records for Prof Houghton; 
think 1 found him, in Waltham, 1910, listed as a teacher working in a 

school, age 44, living with a wife and Mother in law, no kids. Still there 

in 1920 minus the MIL. So maybe he did his articles at home, or maybe in 
conjunction with his teaching, The census is pretty stingy with the 
information supplied, but the name including middle initial and profession 
seems good. 


Still no sign of TSC there, | think the boarding house syndrome kills all 
chances. 


Ithink that if we could find out who supplied his father's x-Ray equipment 

in 1902 or 03, we might find TSC in 1908 or 09 as an apprentice or junior 

shop help or engineering trainee, some thing with a boarding house type wage 
level. 


l'm pretty sure that he was in Boston or Cambridge somewhere in that period 
and it must have been a job or the promise of one that justified the move. 
Something prompted a move from New Jersey- he still had family there- 
paternal Grandfather, Aunt and Uncle on that side and several Aunts on the 
maternal side. 


No money would have been an incentive to get out of town, the house they 
lived in (Maternal Grandmother's) before her death was probably upper crust 
society of the day. center of town, prominent location, very large, built in 
cook, coachman. | have seen a picture circa 1932 and it was impressive. 
According to Dad it all went into the lawyers' pockets. Some day | may get 
into the Probate records, but that is just curiosity, doesn't prove 

anything. 


Lots of conjecture, too few facts. 
KR 


Tom 


Sept 23, 2007 


Just stumbled on something that, you with your knowledge and skills might be 
able to dig into. 


Between April 1916 and September 1917 TSC in New York City published a small 
monthly technical magazine. Initially this publication was called "Everyday 
Mechanics," and was published by Everyday Mechanics Co., Inc. In February 
1917 the name of the publication was changed to "Everyday Engineering" 
probably as a result of a law suit by Popular Mechanics magazine 

(conjecture, based on some published letters to the editor). TSC was listed 

as Editor and some familiar names appear here and there, like Prof. Wm. C 
Houghton. 


Sometime in late 1917 or early 1918 TSC and his R & D team were "drafted" 
into the Chemical Warfare Service, U. S. Army, to work on the problems of 
making gas masks, or rather the electric furnace products needed for the 
canisters (activated alumina and activated charcoal). He did extended 
travels in the search for the raw materials for the activated alumina, which 
eventually led him, after his discharge, to California and his refractory 
business (products based on aluminum silicates, the byproduct of activated 
alumina production). 


His departure from NYC for the Army ended his interest in electrical 
engineering "how to doit's" but the magazine evidently survived somehow. 
The 1920 second edition of his book, in the advertising section, has an ad 
for the magazine. 


1 have an incomplete set of the magazines from Volume 1, Number 6 (September 
1916) to Volume 3 Number 6 September, 1917). In the preface of the second 
edition of the book, the Editor, Raymond F. Yates, acknowledges that his 

total editorial contribution was to add articles from the magazine, on new 
subjects, to the book. 


This morning, on a wild whim, | Googled "Everyday Engineering" and much to 
my surprise found a web site under that name, dedicated to publishing 

stories and reprinted ads from popular technical publications of the 1020 

era. The first magazine cover they show is the December 1918 issue of 
Everyday Engineering, which has the same banner typeface and the same 
general look, including the $.10 price of TSC's last issue. The next one 

they show is August 1919, which is Volume 7 Number 5 and the price has gone 
up to $.15. There is no editorial material shown anywhere, just ads for A.C. 
Gilbert (ErectorSet, and several electrical experimental kits). 


There is no clue to who is posting this material, and no mention of the 

early history of the publication they feature, at least as far as we are 

aware of it. Of course l'm still working in the dark as to those missing 10 
years and really pretty much in the shadows on the Army service period (the 
first pass on that has only revealed that the Federal archive had a fire in 

the 70's that destroyed all Army records from 1912 to 1920, real 
convenient!!l). 


Can you give me a clue on how to get into the originator of this web site. 
Telling the story of the founding of the magazine might lead to some clues 
into my blackout period. 

KR 


Tom 


ps your new posting on TSC is GREATI! 


Thomas Stanley Curtis. | could not find any documents between Curtis and Tesla, which is unusual. Curtis lived in 
New York and as a young man sold components to make Tesla Coils in addition to writing one of the most 
comprehensive books on Tesla Coil construction, “High Frequency Apparatus”. 


One of many replica coils the author has built from books of Thomas Stanley Curtis 
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He is the chief of a Society which encourages 
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ley Curtis shown with his new radiodynamie sub= 
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QUENCY APPARATUS 


dye. All paints containing lead and carbon must be shunned 
in the treatment of this apparatus or electrical “leakes” 
will be developed. There are several good black dyes on 
the market soluble in water or alcohol and any one of these 
may be used with impunity. After the surface of the cylin- 
der is blackened and thoroughly dried, it may be given à 
cont of shcllac, when it is ready for winding, 

The winding is best done in a screw-cutting lathe as 
the turns are to be evenly spaced 12 to the inch. If the 
lathe is not available, an improvised winding machine may 
be constructed with the aid of two bearings ta support 
the cylinder and à length of rod threaded 12 to the inch 
arranged to turn with the cylinder and to carry à guide 
for the wire as it is wound. The winding is of No. 22 
D.C.C. magnet wire and the first turn is started 1 inch from 
one end cf the cylinder, From this point it continues to 
within a like distance of the opposite end. A band of 
J4-inch copper ribbon is then placed around the remaining 
space at either end and the starting and finishing ends of 
the winding are soldered to the bands. The latter should 
not completely encirele the cylinder but a gap of 34 inch 
should be left where the ends mect, The winding {s to be 
given four coats of shellac, each coat being permitted to 
dry thoroughly before applying the next. 

A brass bushing, having in it à hole tapped 34-18, is to be 
firmly secured in each head of the cylinder and connection 
made from the copper bands to the bushin, 

Wooden dises, 21 inches in diameter, are to be fitted 
to the ends of the secondary cylinder in order to give it a 
finished appearance. Holes are bored through the centers 
of the dises, of course, to permit access to the bushings 
within 

The secondary cylinder is surmounted by a discharger 
compased of a brass ball mouñted on the end of a rod 
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Original stage coil of Thomas Stanley Curtis, found in the basement of Chicago Museum of Science and Industry. 
There is also a large bipolar coil for theatrics which is also located in the basement. 


William C. (Bill) Wysock was an aerospace engineer who started off life as a recording master. He formed a 
modern company to manufacture Tesla Coils, Tesla Technology Research (originally Professional Sound Systems, 
Ultra-High Voltage Division). He was inspired by Tesla as a young boy seeing the Griffith Observatory Tesla Coil. 
His like came full-circle when he was asked to restore the coil toward the end of his life. He also built two full- 
size replicas of the coils which were on display at Fry’s Electronics and the Mid-America Science Museum. Bill 
was fortunate to know Kenneth Strickfaden. 
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D Re none per foot or potential 
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O the air can be seen on a dark 
high. voltage transmission lines. As 
ge is increased the coronal Streamers 
longer, and if this increase continues, 
S reach the other side of the cir. 
round, if the circuit is grounded, When 
urs, an arc is established and the cur- 
pidly increases until the source or supply 
d or reduced in voltage to a point 


Tesla coil in 
rVatory will have 
resembling, on a 


lightning during a 
s like an insulator 


Tesla coil and some may hove 
know more of its exact functioning. 
> many requests for information about 
coil. We hope this description will 

hese questions and anticipate a few 
ay have been unasked. À description of 
coil was published in the Griffith 
er 17 years ago, but this issue is now 
print. This article will describe the oper- 
it is today, as some changes have been 

in over 28 years of operation. 
name ‘’Tesla coil‘* is usually applied to 
ed transformers of this type used to pro- 
Very high voltage. Actually the correct 
is ’Oudin coil” when one end of the coil 
onnected to the ground. À Tesla coil has 
= grounded point in the middle and the spark 
from one end to the other. We have the 
her half of the coil but did not have room 
innthe museum to install it. The spark is about 
as long with the complete coil, as tested 

our shops. 

The following description of the apparatus 


“is necessary to guide anyone wishing to build 
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be used by you and an) 
around the equipment. 
hibits have been made 
less power in the drivi 


ing transformer. T} 
are not as dangerous. er 


The 120-volt current is fed to the trans. 
former as shown in Fig. 1 through a line filter 
which prevents any feedback of the radio fre. 
quencies produced by the apparatus into the 
electrical lines in the building. Each of the four 
capacitors has 2 microfarads of capacity and 
1000-volt insulation. The two coils are wound 
on a form 3%2 inches in diameter and 12 
inches long with 57 turns of No. 12 copper 
wire. The transformer is a power transformer 
in a case filled with oil. lt is similar to the 
ones you see on power poles to step the volt- 
age down for your home use. This transformer 
steps the voltage up and has a special type of 
winding, which limits the current when the 
spark gap shorts the high-voltage secondary 
coil. Neon sign transformers, which are often 
used for Tesla coils, also have a current-limit- 
ing winding, 50 that it is safe to short the 
secondary winding. This part of the apparatus 
is below the floor of the museum and is no 
visible to our visitors. 
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Fig. 1._ Diagram of the Tesla coil. The parts shown below the floor are not visible in the museum. 


portant except that it must be small enough 
or the voltage from the power transformer to 
jump. 


The capacitor is made of 30 glass plates 24 
inches by 30 inches by % of an inch thick. 
The 29 copper plates between the glass are 
15 inches by 14 inches by 0.02 inch thick. The 
glass plates were made 3% of an inch thick 
because the original capacitor had 3/16-inch 
glass and it was often punctured by the volt- 
age. The primary coil has 534 turns of 34-inch 
by 3/lé-inch rectongular copper bar. lt js 
necessary to make the primary circuit consist- 
ing of the rotary gap, the capacitor and pri- 
mary coil of heavy conductors, as many am. 
peres flow in this resonant circuit and the ef. 
ficiency would be decreased if the resistance 


Was not very low. We use No. 1 Wire to con- 
nect these units. 


The secondary form is 47 inches high and 
has a bottom diameter of 36 inches and a top 
diameter of 18 inches. It is wound With 400 
turns of No. 14 copper Wire. It is not necessary 
to make a tapered coil, but it js <asier to pre- 
Vent corona from the top turns of the coil if 
the diameter js smaller. The 12-inch ball on 


top is a hollow Copper sphere, |t Prevents ex- 
cessive corona from 
and Wires, 


Power. The points on each side 


Soncentrate th; 
discharge for Our visitors j 


to observe more 
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August 17, 1965 


Mr. Bill Wysock 
508 W. Lemon Avenue 
Arcadia, California 


Dear Mr. Wysock: 


We used the pancake coil because Ît was easy 6o 
allowed the use of adjustible clips to tune the primary 
Cireuit. Copper is a soft metal and we used the rolls 
which are usually used for sheet metal. It was about 
1936 when we tested the coils and my memory does not 
include the exact cireuit used. I wéuld suggest if yon 


have uneven operation of the two coils that you try a 
series hookup instead of parallel hookup as you have 
now. We did not take any photographs of the two coils 


operating. 
Sincerely; 


AHalk 


eon Hall 
Associate Director 
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4 
Dear Mr. Wysock: 
Dr.\Cleminshaw has asked me to answer your recent letter. 


MNevare pleased that your photographs have turned out to be satis- 
factory. The books)on Tesla sound interesting. We can translate 
“German and possibly some French but not the other languages. 

Mhe calculated capacity of the condenser is 200 micromierofarads as 
Miear asmwe can tell not knowing exactly the dielectric constant 0: 
the glass. This could be measured with greater accuracy with instru- 
Ænts we have at Griffith Observatory but this has not been done. 

Tes exact value is not important to us as we vary the turns in the 
primary coil for resonance. 


Me had the two complete secondaries given to us without any primary 
coils. We constructed two identical primary coils for the two 
Éécondary coils. We hadwthem setup side by side in the basement. 

We then operated them with the transformer we are now using. The 
+transformr has a 110 or 220 volt imput and we are now putting 120 
volts across the 220 volt winding. When we tested the two coils 
Mihe same time we put 230 volts across the 220 volt primery getting 
About éwice the voltage to charge the capacitors which at that time 
were Leyden jars. I can assure you that this is true as I personally 
étup the coils both in the basement and upstairs in the museum. 


At the present time one of the secondary coil forms is in the base- 
ent. After about fifteen years of operation it was necessary to 
Péplace the secondary in use because 0f breakdoum in the windine, 
Ve seripped the winding but have not had time as yet to rewind it. 


T am enclosine a “Griffith Observer" which describes the "Electrical 


charge in Cases" exhibit. I do not believe an article ha 
ER SE &he Jacob's Ladder éxhibit. s been 


Sincerely, 


dnlhlte 


RESULTS OF OPPERATION WITH 
THE MILLIONVOLT TESLA COIL 


One of the first things Greg and I discovered, 
is that in order to obtain maximum theréetical output 
of this coil, we must use materials of the highest 
quality, the grea£est seperation of the individual 
components between eachother, and heavy conductors 
in the reasonate cireut as many ampers of radio- 
frequency current flow in this oircut. With out 
heavy conductors in this cirout, resistance will cut 
down greatly on the effinicy of the entire apperatus, 


When the forgoing has been secured and all safèty 
requirements are secured, the operation of the apperatus 
can be commenced, A complete description of the operation 
and results of experiments carried out with this coil 


follows herein, LA Ueock 
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THE ELECTRICAL 
Ai2ARD UF THE 
MUTIGN PICTURES 


m Back in 1934, when 
sound films were still in their 
infancy, Brother Kenneth 
Ken” Strickfaden, member 
of Local 40, Hollywood, 
Calif., was adding 10 
motion pictures special 
visual effects that attracted 
worldwide attention. 
Already known as the 
“Electrical Wizard of the 
Motion Pictures.” Ken. 
through his special cfects, 
Kept audiences sitting on the 
edge of their scats, sending 
chills up their spines, with 
his startling, blood-curdling 
cflects in such films as 
Dracula, Dracula vs Frank- 
enstein, vte. These effects— 
and others—he produced 
through the application of 
clectricity and his knowt- 
ge of the principles of 
physics. Ken also produced, 
effects that gave an image 
of a million volts, metal 
rings floating through air, 
black light, and many 
others. Having incorporated 
his most stariling, effects 
into an intriguing lecture, 
Ken was in great demand 
as an entertainer and edu- 
cational lecturer. His 
obvious knowledge of the 
subject of physies, displayed 
in his effects which scemed 
10 defy the law of gravity, 
made him a sought-after 
speaker before the Associa- 
tion of Physics Tenche: 
Born on May 23, 1896, Ken 
Was initiated into Local 40 
on October 31, 1927, and 
went on pension in June, 
1961. And his spectacular 
effects in the blood-thirsty 
Dracula films, often shown 
after the spooky midnight 
hour, are still sendin, 
up vicwers' s 
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unonimaus opinien sf students, foeulry end edult 
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Richard Gibson (Dick) Aurandt, Kenneth Strickfaden, and Bill Wysock. 
Dick Aurandt was Ken’s assistant, and built the impressive Tesla Coil on the previous page in 1939 with the 
terminal inspired by Earle Ovington. 


Dick Aurandt, charged with high voltage on top of a Tesla Coil. Sewing thimbles were placed on his fingertips to 
prevent RF burns. 


James (Jim) Hardesty (27 October 1945 — 09 June 2021) and Bill Wysock (18 June 1949 — 19 July 2013) in Jim’s 
Lab. Jim was a historian, artist, philosopher, master craftsman, and one of the best public speakers | have ever 
encountered. | am fortunate to have considered both men my mentors. | wrote to them both as a teenager, 
and their responses were always nothing short of positive and full of encouragement. 
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Jim Hardesty, Leland | Anderson, and Bill Wysock 
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Harry Goldman, Founder of Tesla Coil Builders Association News. An incredible friend and Tesla historian. 
He wrote the biography on Kenneth Strickfaden. 


DRAERANKENSIEIN 
ELEGTRICIAN. 
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Dave Archer (15 January 1941 — 15 August 2023) was an extraordinary artist who developed a technique of 
reverse glass painting that used large Tesla Coils (designed by Bill Wysock) to mix the paints, creating electric 
space art. The paintings are most famously part of th Star Trek TV series, and are highly sought after by art 
collectors. Dave's son Forrester is now continuing the unique painting method in the tradition of his father. 


Electro-Radiation Company “Ajax Coil” found by Linda and documented by Bill & Francis Wysock. 


Top: Author with the Kinraide family and restored Kinraide Coil (top). 
Thomas Kinraide, Rebecca Kinraide, John Grzywacz, Author, and Don Harris. 
Below: Jeff Parisse of kVA Effects, Author, Carmen Miller, and John Jenkins of Spark Museum 


Author with replica Kenneth Strickfaden Lightning Screen and Strong-Ovington Tesla Coil 


Replica Strickfaden devices built by the author. “Digital Disputer”, “Cosmic Ray Diffuser”, “Nebularium”. 


Thomas Burton Kinraide’s Winter home Ravenscroft — Discovered by the author in 2004. Endless thanks to 
Steve Williams for letting me explore his beautiful mansion that Kinraide built.….and for letting me keep the 
treasures of a lifetime I found below... 


Hidden rooms containing the laboratories of Thomas Burton Kinraide as witnessed by 
Dr. Frederick Finch Strong in 1896 and written about in his book High Frequency Currents. 
The author found Kinraide’s original apparatus in these 4 rooms along with hundreds of glass plate negatives of 
electrical discharges such as those in the Century Magazine “Curious Electrical Forms” article by Anabel Parker. 


“Kathy Loves Physics”, Author, Jeff Parisse visiting the Spark Museum in Bellingham, WA 


On 05 September 2023 the author was granted a patent that includes replicating upper atmospheric lightning. 
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(57) ABSTRACT 

In one embodiment, a device for generating broad spectrum 
ultraviolet radiation is provided, The device includes an 
adjustable spark gap of metallie solids, the spark gap includ- 
ing: à first electrode coupled 10 a first heatsink, and a second 
electrode coupled 10 a second heatsink, the second electrode 
spaced apart and opposite from the first electrode. 

device includes a variable capacitor configured 10 discharge 
a voltage through the spark gap to generate broud spectrum 
ultraviolet radiation, The device includes à voltage source. 
The device includes à controller configured to control the 
variable or, The first electrode is formed from à first 
m ie solid and the second electrode is formed from a 
second metallie s4 and the ultraviolet radiation generated 
is in the 140 nm to 400 nm range. 


15 Claims, 163 Drawing Shects 
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The 172-page patent is an extension of the work of Tesla, Kinraide, Strong, and Ovington, 
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FRANK HOWARD SWETT 
1868—1929 


RANK SWETT was well-known to the early radiolo- 

gists of New England. À merchant of the commodities 

and apparatus of the radiological laboratory, his was à. 
familiar figure often seen here and there in the x-ray depart. 
ments of the hospitals or in private offices. A genial and 
cheerful soul, his arrival with supplies was often most wel- 
come at the scene of one of the little accidents or emergencies 
so well remembered by the pioncer. 

Swett was of old Yankee stock. Born in Amesbury, Massa- 
chusetts in 1868, he was a son of John Howard and Annie 
(Williams) Swett. He was educated in the local graded 
schools and finally at Phillips Exeter Academy. His early 
life was largely devoted to various mercantile pursuits. Be- 
fore the year of Rôntgen’s discovery he was engaged in the 
distribution of electric motors as agent of the General Elec- 
tric Company, but sharing the general initial interest in that 
event and visualizing the possibilities in its medical develop- 
ment, in the spring of 1897 he formed an association with 
his brother-in-law, Mr. Clarence H. Lewis, for the distribu- 
tion of x-ray apparatus to hospitals and to physicians. Their 
establishment in Boston constituted one of the first American 
ventures for this purpose. As a distributor of Crookes tubes 
and fluorescent screens especially, it became Mr. Swett’s 
duty to demonstrate and test this apparatus for the in- 
formation of prospective purchasers, and at first much of 
this work was done by means of a small influence-(static-) 
machine. 

Swett’s first dermatitis appeared on the back of the left 
hand. This slowly healed with the deposit of pigmentation, 
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to be followed, for some years subsequent to 1807, by similar 
attacks which in turm subsided, but later leaving keratosis- 
formation. It was not until the year 1905 that an ulcerative 
process formed on the back of the left hand, which failed 
completely to heal although showing a tendency to do so. 


Fic. 49—Frank H. Swett 


Many keratoses formed also on the left hand and the front 
of the chest, as well as a small persistent wart on the tip of 
the nose. These lesions were all successfully removed and 
wherever necessary were as successfully skin-grafted. 

With this excellent reparative result Mr. Swett returned 
to the activity of his mercantile life. Being a merchant well- 
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liked and highly respected, his field of usefulness widened 
and he was the means of supplying much of the earliest X-ray 
apparatus to hospitals, physical laboratories and practi. 
tioners in urban New England. When his association with 
his brother-in-law was terminated, he joined forces with. a 
group of Boston tube-makers and all were later combined as 
a branch of a large mercantile corporation engaged in the 
production of all forms of roentgen apparatus. 

Swett’s affability of manner and his génerosity of his time 
and energies militated seriously against his physical well- 
being. During the six or seven years following 1908 he con- 
tinued to work diligently, demonstrating—although now not 
so frequently by fluoroscope—and exhibiting apparatus that 
was rapidly developing in practicality and efficiency. À nat- 
ural enthusiast, he gave little thought to his own condition, 
which seems not to have manifested itself acutely again 
until 1913, when a process of ulceration appeared on à 
thickened area of keratosis on the left forefinger. This was 
removed surgically and closed with a skin-graft. 

In the early summer of that year by an unfortunate ac- 
cident—the scratch of a cat, apparently trivial at the mo- 
ment—the edge of this graft was wounded and an ulceration 
promptly appeared. This was removed and found by micro- 
scopical examination to be carcinomatous. Although the 
finger was immediately amputated, with healing in two 
weeks, it did not forestall the upward extension of the dis- 
ease by metastasis. Toward the end of the year of 1914 the 
glands in the axilla and in the anterior wall of the chest 
were found to be involved. As soon as possible these glands 


were removed, as well as suspicious areas involving other 
fingers of the left hand. 

In common with all who were engaged in the production 
and demonstration of Crookes tubes—vide histories of Henry 
Green, Rome Wagner, Burton Baker and others—Frank 
Swett sustained much x-ray damage to the tissues of the face, 
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lips and chest. Such lesions were the results of mechanical 
necessity, furthered by enthusiasm in the work and its 
future and glorified by a spirit of complete forgetfulness of 
self. From the year 1915 up to the moment of his death, al- 
most, he submitted with the utmost cheerfulness to the un- 
remitting efforts of his surgeons to stay the course of the dis- 
ease in these regions. The length of time his life was con- 
served speaks strongly for their loyal persistence and his 
own never failing fortitude. More radium was used in his 
case than in any other of chronic radiation dermatitis re- 
corded among the pioneers similarly affected, partly perhaps 
by reason of his own predilection for this form of treatment 
rather than orthodox surgery, but as time elapsed it seemed 
impossible to thwart the tendency to metastatic extension. 
In spite of radical surgical procedures to this end, Frank 
Swett died, a paragon of cheerful courage and stoical forti- 
tude, his self-sacrifice crowning a life of continued usefulness. 

“A quiet and unassuming man, who bore his burdens and 


did his work faithfully, effectively, patiently and without 
complaint. ... He sufiered that the realm of knowledge 
might be widened and humanity blessed with a new agency 
with which to combat disease.” 


SANDWICH INDEPENDENT 
January 11, 1928 
SANDWICH  - Leaves three tubes of Radium 
In the estate of the late Thomas B. Kinraide of this toun, who died 


recently in California, an unusual and interesting discovery was made 


The San Francisco Chronicle furnishes the following information: 
Three tubes found among the effects of the late Thomas B. Kinraide were 
Labeled as containing altogether 1550 milligrams of radium. 


The public administrator, Amos 0. Willians, sent the tubes to the 
United States Bureay of Standards at Washington for analysis. 


The tubes are supposed to contain $80,000 worth of radium. 


Several from. Sandwich) attendel 
thé foneral services for Thomas Bur- 
ten Kinraide, which Were held rom 
His late home. in Jamaica Plain, We | 
Kimenidels death came 23 à gréot 
Shock to hia host of friends in Sand 
wich. When ho resided_ here, His 
many acts 6£ kindness and his gener- 
asity to thüse In trouble and sicknest 
will long be remembered He loved 
thé old town and its people. 


Hello Jeff, 

l've checked the Newton Directories. He lived at 61 Waban Park in Newton. Howard Jackson died Oct. 16, 1929 
in Andover, MA and was buried at Harmony Grove Cemetery in Salem, MA, his birthplace. In the city records 
Mr. Jackson was 62 years 7 months and 11 days old at the time of his death. Up until 1911, he is listed as an 
electrician. From the 1913 City Directory until his death, he was in the insurance business. (The notation in the 
city records says retired at the time of his death). He was the son of William H and Eliza H (Holman). Causes of 
death in the city records were chronic myocarditis, auricular fibrillation, arterio sclerosis with hypertension, and 
acute pulmonary edema. Here is the address for Harmony Grove Cemetery. Thanks for using our e-mail 
reference. 

Alan 

Reference Department Staff 

Newton Free Library 

330 Homer Street 

Newton, MA 02464 


Dedicated to the inventors and individuals mentioned in this book, and the pioneers of high frequency 
currents and early X-Ray apparatus. 


While we don't know why Thomas Burton Kinraide (July 1, 1864 - June 29, 1927) had $80,000 worth of radium in 
his coat pocket when he died in San Jose California, one can only speculate it was try and save his friends life. 
(Frank Howard Swett of the Swett & Lewis Company). All of the men mentioned in this book suffered negatively 
in some way from their casual exposure to X-Rays while trying to promote the field in pure fascination of the new 
discovery. $80,000 in 1927 was the equivalent of $1.4M today (23 September 2023). Kinraide did not need the 
money, he was quite wealthy from his inventions and highly eccentric and successful life. 
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EDWARD P. THOMPSON, ME, 
avocat en brevets. 


PROF. WILLIAM A. ANTHONY, 
expert électrique et scientifique. 


ALFRED C. COURSEN , 
conseiller juridique. 


Brevets américains et étrangers. 
Poursuites en matière de brevets. 
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Marques déposées, cessions, etc. 


Avis sur la brevetabilité, la contrefaçon 
et la praticabilité, etc. 


Spécifications de génie électrique. 
Dessins de travail et de brevet. 


Spécifications électriques pour les 
architectes. 


Adresse du câble, 


"SCIENCE, New York." 


BUREAU PRINCIPAL: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
près du bureau de poste. 


--BUREAU DE LA SUCCURSALE : 
WASHINGTON : Atlantic Building, près du 
Bureau des brevets. 


ADRESSE: 
5 rue Beckman, New York. 
Dicté à : KWE 


6 mars 1896. 


M. NICOLA TESLA. 
Ville. 
Mon cher M. Tesla. 


Il semblerait que vous ayez envoyé un monsieur ici pour 
solliciter un article pour la table ronde de Harpers, sur les 
rayons de Roentgen. Après quelques hésitations, j'ai 
accepté d'entreprendre d'écrire quelque chose pour lui, 
et maintenant je veux quelque chose sous forme 
d'illustrations. 


Si vous avez pris des photographies, quelque chose qui 
sort de l'ordre commun, - pas seulement des os de la 
main, mais quelque chose d'un peu plus nouveau que ce 
qui serait maintenant, seriez-vous prêt à me laisser les 
utiliser, en me donnant bien sûr le crédit qui m'est dû. 
pour eux dans l'article. Si vous avez quelque chose de ce 
genre, pourriez-vous m'en envoyer trois ou quatre, soit 
environ une demi-douzaine, parmi lesquels je pourrai 
choisir ? 


Sincèrement votre. 


Wm.R. Antoine. 


EDWARD P. THOMPSON, ME, 
avocat en brevets. 


PROF. WILLIAM A. ANTHONY, 
expert électrique et scientifique. 


ALFRED C. COURSEN , 
conseiller juridique. 


Brevets américains et étrangers. 
Poursuites en matière de brevets. 
Cas d'interférence. 

Marques déposées, cessions, etc. 


Avis sur la brevetabilité, la contrefaçon 
et la praticabilité, etc. 


Spécifications de génie électrique. 
Dessins de travail et de brevet. 


Spécifications électriques pour les 
architectes. 


Adresse du câble, 


"SCIENCE, New York." 


BUREAU PRINCIPAL: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
près du bureau de poste. 


BUREAU DE SUCCURSALE : 
WASHINGTON : Atlantic Building, près du 
Bureau des brevets. 


ADRESSE: 
5 rue Beckman, New York. 
Dicté à : KWE 


13 mars 1896. 


M. NICOLA TESLA. 
La ville de New York. 


Mon cher M. Tesla. 


Merci pour votre aimable offre de m'aider avec les 
coupes pour l'article de Roentgen Ray. Je sais à peine 
comment décrire ce que je voudrais. 


Je suppose que vous pourriez avoir un certain nombre de 
photographies que vous avez prises à titre expérimental, 
et dont chacune serait intéressante. 


Les gens de la Table ronde voulaient quelque chose qui 
sorte de l'ordinaire , qui n'avait pas été publié ailleurs. 


Presque tout répondrait à cet objectif. 

Ce serait peut-être mieux si vous pouviez me donner dix 
ou quinze minutes à un moment donné, pendant que je 
pourrais passer à votre laboratoire et voir ce que vous 


avez et que vous accepteriez que j'utilise. 


Je sais à quel point vous êtes occupé et je ne devrais pas 
avoir besoin d'occuper beaucoup de votre temps. 


J'ai accepté de recevoir la copie des coupures au plus tard 
le 21, et la copie de l'article au plus tard le lundi ou le 
mardi 23 ou 24. 


Sincèrement votre. 


Wm. À. Antoine 


New York, 16 mars 1896. 
#46 et 48 E. Houston Str. 


Professeur Wm. A. Antoine, 

#5, rue Beekman, 

Ville de New York. 

Mon cher professeur Anthony: - 


Votre lettre a été reçue dans les délais, mais les oscillateurs et les ondes de Roentgen m'ont 
empêché de répondre avant. 


J'aurai le plaisir de vous voir ici à tout moment. Le moment le plus pratique pour moi se situe entre 
15 et 16 heures de l'après-midi, mais vous pouvez convenir à votre convenance. 


Sincèrement vôtre, 


New York, 20 mars 1896. 
#46 et 48 E. Houston Str. 


Professeur Wm. A. Antoine, 
#5, rue Beekman, 
Ville de New York. 
Cher professeur Anthony: - 


Je suis désolé qu'il n'ait pas été possible de vous remettre les empreintes avant, car le temps était 
très mauvais hier. 


Je vous envoie quatre estampes, un lapin, un écureuil, une caisse d'outils de dessin prélevés à 
travers environ un demi-pouce de bois dense et des vêtements, et une plaque montrant un tube à 
vide, un disque rond d'aluminium et un carré de cuivre de la même épaisseur. 


En espérant que cela suffira, je reste, 
Cordialement, 


EDWARD P. THOMPSON, ME, 
avocat en brevets. 


PROF. WILLIAM A. ANTHONY, 
expert électrique et scientifique. 


ALFRED C. COURSEN , 
conseiller juridique. 
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Spécifications de génie électrique. 
Dessins de travail et de brevet. 


Spécifications électriques pour les 
architectes. 


Adresse du câble, 


"SCIENCE, New York." 


BUREAU PRINCIPAL: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
près du bureau de poste. 


BUREAU DE SUCCURSALE : 
WASHINGTON : Atlantic Building, près 
du Bureau des brevets. 


ADRESSE: 
5 rue Beckman, New York. 
Dicté à : KWE 


24 mars 1896. 
M. NICOLA TESLA. 
Ville. 


Mon cher M. Tesla. 


J'ai trouvé les photos samedi matin et je les ai immédiatement 
apportées à Harpers. Ils étaient à temps. Quelles images 
magnifiques c'était. Comment puis-je vous montrer mon 
appréciation pour votre gentillesse ? 


J'ai réfléchi à la réflexion de l'intérieur du tube de verre. Il est 
certain que théoriquement l'effet final devrait être 
uniformément réparti même si la source était un point 
mathématique. 


Soit S la source et A' B' le tube. UN A la plaque sensible. S 
aura une image sous la forme d'un anneau de deux fois le 
diamètre du tube. S'S" seront deux éléments de cet anneau. 
Rayons [NT -2-] [illisible] [NT -3-] 


En d'autres termes, la question est de savoir si les rayons 
partiront de l'extrémité du tube dans le vide comme dans l'air. 
Une autre plaque sensible pourrait être placée en b. 


Le tube à vide peut être entouré de cuivre jusqu'au tube 
supplémentaire. 


Sincèrement votre. 
Wm. A. Antoine 


New York, 25 mars 1896. 
#46 et 48 E. Houston Str. 
Professeur Wm. A. Antoine, 
#5, rue Beekman, 
Ville de New York. 
Mon cher professeur Anthony: - 


Votre lettre du 24 mars a été dûment reçue. Je suis heureux d'avoir été satisfait des photos. 
J'aurais dû préciser que les distances étaient de 20 à 24 pouces avec des poses de 5 à 15 minutes. 


En ce qui concerne la réflexion par tube, verre ou cuivre, comme je vous l'ai dit l'autre jour en 
faisant l'expérience, l'essai ne m'a pas semblé aussi concluant que l'expérience que j'ai publiée 
dans l'avant-dernière revue Electrical. Je vois maintenant que vous avez raison et que le champ 
doit être uniforme à l'extrémité du tube. La première expérience n’a pas montré cela, mais a 
montré un cercle lumineux près du bord d’un côté. L'effet accru à l'intérieur de l'espace tubulaire 
aurait pu être dû, pensais-je, au fait que l'espace à l'extérieur du tube était moins sollicité. Ce n'est 
que plus tard, après avoir démontré de manière concluante la réflexion, que j'ai eu l'idée d'utiliser 
une seule et même plaque dans un certain nombre d'expériences. 


Depuis que j'ai démontré la réflexion, il a été facile d'amplifier les effets sur la plaque et j'obtiens 
des résultats intéressants . 


Je ne pense pas que l'expérience du professeur JJ Thomson, telle qu'il l'a publiée, soit concluante. Il 
travaille très probablement avec un appareil inadéquat et n’a peut-être rien pu détecter. Je pense 
cependant que même s'il avait eu un appareil capable de produire cet effet, il ne serait toujours 
pas concluant ; mais cela me mènerait trop loin. 


Votre suggestion de placer la plaque dans un vide séparé pourrait conduire à des révélations 
intéressantes. Je garderai cela à l'esprit et si je trouve le temps, je l'essaierai. 


Cordialement, 


Les nouveaux cristaux non phosphorescents, positivement supérieurs au tungstate de calcium 
Laboratoire Spring Park, 
Les fabricants de 
Instruments scientifiques et électriques, 
Tenues radiographiques 
Produits chimiques raffinés, produits chimiques en bon état. Cristaux de tungstate de calcium de 
toutes tailles. 
Fluoroscopes, écrans fluorescents, écrans photographiques, tubes Crookes, 
Support de plaque de photographie à rayons X pour plaque ou papier bromure. 
38, AVENUE DU PARC SPRING, 
TB Kinraide , Treas. et gestionnaire. 
Plaine de la Jamaïque, 24 février 1897 


M. Nikola Tesla ; 
Cher Monsieur, 


Nous vous envoyons un petit échantillon d'écran fabriqué à partir de nos cristaux non 
phosphorescents qui constituent une grande amélioration du tungstate de calcium tant utilisé. Nous 
vous enverrons (gratuitement) un fluoroscope fabriqué à partir du même matériau si vous nous faites 
savoir quelle taille vous préférez, car nous aimerions que vous fassiez un essai approfondi de nos 
fluoroscopes. 


Nous le faisons sans en aucun cas vous solliciter pour nous donner un témoignage à leur sujet : autre 
que celui que vous feriez naturellement concernant tout ce que vous considérez supérieur pour un 
usage particulier. Si vous trouvez que nos écrans sont meilleurs que la plupart des autres écrans sur le 
marché, vous vous y référerez naturellement et nous ne demandons ni n'attendons plus. 


En espérant que vous nous laisserez vous envoyer un de nos fluoroscopes, nous sommes, très 
sincèrement vôtre, 
Laboratoire Spring Park, MTB Kinraide 


New York, 25 février 1897. 
#46 et 48 E. Houston Str. 
Monsieur TB Kinraid , 
38, avenue Spring Park, 
Plaine de la Jamaïque, Mass. 


Mon cher monsieur: - 
Votre lettre du 24 février a été reçue. 


Je suis naturellement intéressé par chaque progrès et je suis prêt à reconnaître le mérite de ceux à 
qui, à mon avis honnête, il est dû. Mais j'ai pour principe de ne faire aucune déclaration publique à 
des fins commerciales, même de la part de mes meilleurs amis. Si, toutefois, vous avez des écrans 
que vous jugez meilleurs que les anciens, veuillez m'en envoyer un et laissez-moi le payer comme 
le font tous vos autres clients. Ce n’est qu’à cette condition que je pourrais en accepter un. 


Je vous serai très reconnaissant de toute attention que vous consacrerez à cette question. 
Sincèrement vôtre, 


Les nouveaux cristaux non phosphorescents, positivement supérieurs au tungstate de calcium 
Laboratoire Spring Park, 
Les fabricants de 
Instruments scientifiques et électriques, 
Tenues radiographiques 
Produits chimiques raffinés, produits chimiques en bon état. Cristaux de tungstate de calcium de 
toutes tailles. 
Fluoroscopes, écrans fluorescents, écrans photographiques, tubes Crookes, 
Support de plaque de photographie à rayons X pour plaque ou papier bromure. 
38, AVENUE DU PARC SPRING, 
TB Kinraide , Treas. et gestionnaire. 
Plaine de la Jamaïque, 15 mars - 1897 


M. Nikola Tesla 
46, rue Houston 


Messe de Boston. 
Cher Monsieur: 


Nous vous envoyons aujourd'hui l'un de nos fluoroscopes non phosphorescents que nous pensons, 
après essai, que vous trouverez bien supérieur aux cristaux de tungstate de calcium d'usage général 
car il n'y a pas de phosphorescence pour obscurcir ou atténuer les images et la définition de l'objet 
est d'autant plus claire. et pointu. 


Nous apprécions votre attitude lorsque vous dites que vous ne faites jamais de déclarations publiques 
à des fins commerciales, même pour vos meilleurs amis. Nous ne nous attendions ni ne vous 
demandions rien de tel et craignons de nous exprimer mal si notre communication était ouverte à 
cette interprétation. 


Cependant, nous vous envoyons le fluoroscope que vous pouvez soumettre pour test et comparaison 
avec d'autres. Nous serions heureux de vous le donner en témoignage de notre appréciation du 
travail original que vous avez réalisé : mais si vous insistez pour le payer, ne le faites qu'après avoir 
constaté que c'est quelque chose que vous souhaitez. 


Sincèrement votre, 
Laboratoire de Spring Park 
M. TB Kinraide 

K 


New York, 21 mars 1897 
#46 & 48 E. Houston Str. 
Laboratoire Spring Park, 
#38, avenue du Parc, 
Plaine de la Jamaïque, Mass. 


Messieurs: - 

Votre faveur du 15 mars a été reçue. Votre écran Roentgen m'est également parvenu et je l'ai 
trouvé satisfaisant. Je n'aime pas commenter ses mérites par rapport aux autres et souhaite 
seulement dire que je le conserverai. Veuillez m'envoyer la facture dans les meilleurs délais. 

En examinant l'écran, j'ai remarqué que vous avez utilisé certaines suggestions. Je ne dis cela dans 
aucun esprit critique, au contraire, je suis heureux que vous l'ayez fait et vous êtes bienvenu pour 
tout avantage qui pourrait en résulter. 


Si vous avez un nouveau matériau phosphorescent, j'aimerais que vous m'en envoyiez pour essai. 


Croyez-moi, 
Sincèrement vôtre, 


New York, 6 juin 1897. 
#46 et 48 E. Houston Str. 


Laboratoire Spring Park, 
Plaine de la Jamaïque, Mass. 


Messieurs: - 
Je n'ai jusqu'à présent reçu aucune facture pour le fluoroscope qui m'a été envoyé il y a quelque 
temps. Comme je ne peux le conserver que si vous me permettez de le payer comme tout autre 


client, je vous prie de me faire parvenir la facture dans les plus brefs délais. 


Je suis satisfait de ses performances et, même s'il existe actuellement de meilleurs écrans sur le 
marché, je l'utilise toujours. 


Sincèrement vôtre, 


Les nouveaux cristaux non phosphorescents, positivement supérieurs au tungstate de calcium 
Laboratoire Spring Park, 
Les fabricants de 
Instruments scientifiques et électriques, 
Tenues radiographiques 
Produits chimiques raffinés, produits chimiques en bon état. Cristaux de tungstate de calcium de 
toutes tailles. 
Fluoroscopes, écrans fluorescents, écrans photographiques, tubes Crookes, 
Support de plaque de photographie à rayons X pour plaque ou papier bromure. 
38, AVENUE DU PARC SPRING, 
TB Kinraide , Treas. et gestionnaire. 
Plaine de la Jamaïque, 7 juin - 1897 


M. N. Tesla 
46, rue Houston 
New York, New York 


Cher Monsieur 


Ci-joint trouvez la facture du fluoroscope selon votre demande. Nous sortons un nouveau 
fluoroscope, avec écran amovible d'un nouveau sel amélioré, monté en acajou, et nous attendons 
qu'ils aient fini avec l'intention de vous en envoyer un et de vous permettre de choisir celui que vous 
préférez conserver avant de vous facturer. Cependant, l'échange peut être effectué à tout moment ? 


Sincèrement votre, 
Laboratoire de Spring Park 
K 


New York, 6 novembre 1897. 
#46 et 48 E. Houston Str. 


À QUI CELA PEUT CONCERNER: 


La présente vise à certifier que M. B. Hiergesell est à mon service depuis six ans. J'ai trouvé en lui 
un ouvrier honnête et appliqué. 


New York, 26 septembre 1898. 
#46 et 48 E. Houston Str. 


M.ELOvington, 

29 rue Cortlandt, 

La ville de New York. 
Cher Monsieur: - 


J'ai déjà donné trois conférences sur les courants haute fréquence à fort potentiel, car c'est le 
nombre de toutes les bonnes choses. 


Comme je ne connais rien aux arrangements post mortem, je ne peux pas fournir les informations 
nécessaires. 


Sincèrement vôtre, 


4, Cour de Newcastle, 
Boston, Mass. 
M. Nikola Tesla, 
La ville de New York. 
Cher Monsieur: - 


L'auteur apprécierait une copie de votre circulaire, dont la première page est reproduite en fac - 
similé dans l'Electrical World and Engineer du 6 février 1904. 


L'écrivain se souvient avec plaisir de vous avoir rencontré dans votre ancien laboratoire au 46 East 
Houstan [ sic] Street il y a quelques années. 


Votre serviteur, 
Earle L.Ovington 


Dicté. 


…… SOCIÉTÉ DE FABRICATION D'OVINGTON 
… BÂTIMENT MÉTROPOLITAIN, 1 MADISON AVENUE 
APPAREIL ÉLECTRO-THÉRAPEUTIQUE 
Ovington 
À NEW YORK 


CONNEXION TÉLÉPHONIQUE 


12 avril 1906. 

M. Nikola Tesla, Waldorf Astoria, 
New York. 

TESLE ENTIER 

Cher Monsieur:- 


L'auteur a appris que vous envisagez de mettre prochainement sur le marché des appareils à haute 
fréquence destinés aux rayons X et à des fins thérapeutiques. Nous nous spécialisons dans les 
machines à haute fréquence et vous écrivons pour vous demander si vous seriez ouvert à une 
proposition par laquelle notre société devrait entreprendre la vente, ou peut-être la vente et la 
fabrication, de votre machine. L'écrivain a eu le plaisir de vous rencontrer il y a quelques années 
dans votre laboratoire, n° 46 East Houston Street, et il aimerait avoir le plaisir de renouer avec la 
connaissance. Si vous êtes dans le voisinage du Bâtiment Métropolitain, je serai heureux de vous 
voir à tout moment, ou si vous souhaitez prendre rendez-vous avec moi, il me fera plaisir de vous 
rendre visite. 


Sincèrement vôtre, 
SOCIÉTÉ DE FABRICATION D'OVINGTON. 


ELO-N. 
Earle L. Ovington , président 


Copie. 


TESL AL AB OR ATORY, 
Wardenclyffe , Long Island, NY 


23 avril 1906. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City, NY 


Messieurs : - 


Votre lettre du 12 avril à M, Nikola Tesla a été dûment reçue, mais il n'a pas pu répondre car 
il était atteint d'un gros rhume depuis quelque temps. 


Ilme charge de vous écrire qu'il serait très intéressé de recevoir des propositions précises de votre 
part. N'aurez-vous pas la gentillesse de lui envoyer également des copies de votre catalogue 
illustrant les articles que vous fabriquez et des copies de vos spécifications de brevet les couvrant, 
à son adresse ci-dessus. 


Sincèrement vôtre, 


130 W 84 St 
New York25 mars 1910. 


M. Nikola Tesla, 
Waldorf Astoria, 
État de New York 


Cher Monsieur: - 

Je pars à Boston où j'équipe un petit laboratoire pour poursuivre des travaux de recherche. Comme 
je pars dans quelques jours, je vous écris pour vous demander si vous prendrez rendez-vous avec 
moi pour discuter d'un certain sujet avant mon départ. J'ai téléphoné plusieurs fois mais tu es 


absent. 


Vous avez peut-être entendu parler de mes conférences sur les hautes fréquences lors de 
différents salons électriques. 


Au plaisir de vous rencontrer avec grand plaisir, je suis, 


Sincèrement votre, 
Earle L.Ovington 


165 Broadway, New York, 
26 mars 1°1°, 


Earle L. Ovington , Esq., 

130 W. 84 ‘rue, 

New York, New York 

Cher Monsieur: 

En réponse à votre faveur du 25 mars que “ viens de recevoir, je tiens à vous dire que je serai 
heureux de vous voir à votre convenance, si vous passez à ce bureau. Vos messages téléphoniques 


m'ont été transmis mais je n'ai pas pu vous rappeler faute de temps. 


Sincèrement vôtre, 


FREDERICK F. STRONG, MD, 
ÉLECTRO-THÉRAPEUTIQUE, 
ET EXAMENS PATHOLOGIQUES. 
BOSTON, MASSE. 


176, avenue Huntington. 27 septembre 1898. 


Monsieur Nikola Tesla, - 
La ville de New York. 


Mon cher monsieur,- 


J'espère que vous me pardonnerez la liberté que je prends de vous écrire, mais je suis très désireux 
d'avoir votre opinion sur certaines questions. Au cours des trois dernières années, j'ai participé à 
une étude clinique sur les courants Tesla à haute fréquence dans leur application au traitement des 
maladies. Apostoli et D'Arsonval ont fait quelques travaux dans cette direction avec des résultats 
très remarquables, surtout dans les affections rnumatismales. Leur courant provenait d'une bobine 
Tesla excitée par la décharge d'une machine statique dotée de condensateurs appropriés. Ils 
employaient un courant capable de produire une étincelle de 1 à 2 cm dans l'air. Mes recherches 
ont différé en ce que j'ai utilisé un appareil de ma propre conception, composé d'un grand 
transformateur, d'un condenseur à huile et d'une bobine Tesla, l'éclateur étant une plaque 
métallique tournante parsemée d'ailes qui se déplacent devant une boule stationnaire. J'utilise un 
courant incandescent de 104 volts et j'obtiens une étincelle d'environ 6 pouces de long de ma 
bobine Tesla. 


J'ai récemment vu une machine représentant un personnage nouveau et j'en ai fabriqué une 
semblable. C’est la meilleure « machine à rayons X » que j'ai jamais dit, et j'ai hâte de savoir si elle 
aurait un effet thérapeutique similaire à celui de la machine que j'utilise. Un brevet a été déposé 
pour l'appareil et je serais heureux d'avoir votre avis sur la question de savoir s'il y a quelque chose 
de brevetable à ce sujet. Il se compose d'une petite bobine d'étincelle enroulée avec une livre ou 
deux de fil n° 20 : elle est divisée en deux sections : les extrémités des sections sont connectées 
directement au courant incandescent continu de 110 V, tandis que les deux extrémités intérieures 
des sections sont connectées directement au courant incandescent continu de 110 V. attaché à un 
dispositif d'interruption constitué d'un disque de fer excentrique qui est amené à tourner par le 
magnétisme du noyau de la bobine. Ce disque porte deux plots qui viennent en contact avec une 
courte barre qui, au repos, est maintenue en contact avec un poteau muni d'une borne en platine. 
Ce contact est rompu à chaque fois qu'un plot touche l'extrémité de la barre. Les extrémités de la 
bobine sont connectées, une à la barre à ressort et une au poteau. Le courant est coupé de telle 
manière que le disque de fer tourne rapidement selon le principe d'un simple moteur. Un 
condenseur en mica est connecté autour de la cassure pour absorber le courant généré par l'auto- 
induction de la bobine. Ce condenseur est muni d'un circuit de décharge constitué d'un primaire 
Tesla formé de 5 couches de feuille de cuivre de 1 pouce de largeur : la bobine mesurant 1 pied de 
diamètre. Un éclateur est inclus dans le circuit composé de deux plaques de cuivre situées à une 
courte distance l'une de l'autre. 


Le secondaire Tesla se compose d'un disque de 1 pied de diamètre et d'un quart de pouce 
d'épaisseur, et est formé d'une livre de no.36 enroulé et noyé dans de la paraffine. La bobine 


d'allumage consomme un demi-ampère et la bobine Tesla produit des étincelles de six pouces de 
long. Pour moi, l’idée était entièrement nouvelle et je serais heureux de savoir si elle est 
brevetable. Le courant dans la bobine Tesla est unidirectionnel et les étincelles sont synchrones 
avec les coupures du circuit de la bobine d'allumage. Le courant est inoffensif : on peut tirer des 
étincelles de six pouces du pôle positif sans se blesser, alors que pratiquement aucune étincelle ne 
peut être tirée de la borne négative. Les fabricants prétendent qu'il produit un courant oscillant à 
haute fréquence, mais il me semble que la fréquence est la même que le nombre de coupures dans 
le circuit de la bobine d'allumage. Passer la main devant un tube de Crookes excité par la machine 
donne une succession d'images, comme c'est le cas avec un Rhumkorff ordinaire , et cela me 
suggère que la fréquence est basse. Auriez-vous la gentillesse de me donner votre avis sur les 
points suivants. 


Quelle a été votre expérience concernant le pouvoir curatif des courants haute fréquence ? 
Quelles sont les exigences d’un tel courant pour avoir une valeur médicale ? 


La machine décrite ci-dessus donnerait-elle des résultats thérapeutiques similaires à ceux donnés 
par une machine alternative, telle que celle que j'ai décrite comme étant utilisée à des fins 
médicales ? 


Si l'appareil vient de décrire une véritable collision à haute fréquence , ou ai-je raison de supposer 
que la fréquence est basse ? (la tension du courant utilisé pour charger le condensateur n'est que 
de 3000) 


Si vous trouvez le temps de répondre à ces questions, vous m'accorderez une grande faveur et 
m'aiderez grandement dans mes recherches. J'espère que j'aurai peut-être l'honneur de vous 
rencontrer personnellement à un moment ultérieur. Espérant que vous me pardonnerez ma liberté 
de demander des informations et espérant que je pourrai bientôt avoir de vos nouvelles, je reste 


Très respectueusement, 
Frederick F. Strong 
#176, avenue Huntington Boston 


New York, le 4 octobre 1%. 
#46 et 48 E. Houston Str. 


M. Frederick F. Strong, MD, 
176 Huntington Ave., Boston, Massachusetts. 


Cher Monsieur: - 
Votre faveur du 27 septembre * été dûment reçue et son contenu noté. 


Je ne vois aucune caractéristique brevetable dans l'agencement présenté dans votre croquis. Il 
existe une bobine d'auto-induction prévue pour charger un condensateur, et celle-ci se décharge 
ensuite à travers le primaire d'une bobine d'induction, un schéma qui est maintenant bien connu. 
Quant aux détails mécaniques du bris, ils ne sont pas non plus nouveaux. 


La bobine serait grandement améliorée en supprimant l'éclateur, dans lequel il y a nécessairement 
une certaine quantité d'énergie consommée. 


Je ne peux pas vous donner une idée de fréquence, car je ne connais pas la capacité du 
condensateur et l'auto-induction de la bobine primaire par laquelle il se décharge. Cela peut aller, 
disons, de vingt à deux ou trois cent mille par seconde. Ce qu'on y voit en bougeant la main à la 
lumière d'un tube à vide, ce sont les interruptions fondamentales de la cassure, mais chacune 
d'elles peut encore consister en un grand nombre de vibrations superposées et rapides. Il est 
cependant évident que, comme il y a un éclateur sur le trajet du courant du condensateur, ces 
Vibrations s'éteignent très rapidement et leur effet est très faible. 


Bien que j'aie beaucoup expérimenté avec les courants à haute fréquence, je ne peux pas vous dire 
grand-chose quant à leurs effets sur le corps du point de vue d'un médecin. Dans un document que 
j'ai envoyé à la récente réunion de la Société Electro-Thérapeutique, je me suis attardé sur le sujet, 
et vous pourriez trouver dans ce que j'ai dit un ou deux points intéressants. 


Les courants obtenus de la machine que vous utilisez sont très brusques, et je dois dire qu'ils 
conviendraient moins à certains usages électro-thérapeutiques qu'une machine donnant des 
courants sinusoïdaux ; du moins, on pense généralement que ces derniers courants sont préférés à 
des fins médicales. Je ne sais pas exactement comment cette idée est née, mais je pense qu'il est 
très probable qu'elle découle de l'observation faite au début, selon laquelle une plus grande 
quantité d'énergie peut traverser le corps d'un patient lorsque les courants varient 
harmoniquement que lorsqu'ils sont soudains. 


En relation avec ce sujet, cela peut vous intéresser de savoir que je viens juste de sortir des 
instruments d'une conception grandement améliorée qui, selon toute probabilité, répondront à un 
besoin très nécessaire. J'espère que vous pourrez bientôt vous procurer un tel instrument, si vous 
le désirez, et je ne doute pas que vous serez satisfait de ses performances. 


Sincèrement vôtre, 


22 juillet 1901 
Lundi matin 
Monsieur Gilder, 
Rédacteur en chef du magazine Century, - 
La ville de New York. 


Mon cher Monsieur Gilder, 


M. Thomas B. Kinraide de Jamaica Plain a, au cours d'expériences prolongées, obtenu des plaques 
photographiques très remarquables et précieuses contenant des enregistrements de décharges 
électriques. Il s'agit de plaques entièrement différentes de toutes les plaques du type fixées jusqu'à 
présent. Elles montrent plusieurs choses qu'aucune autre photographie d'électricité n'a jamais 
montrée. Le professeur Cross du Massachusetts Institute of Technology sera heureux de vous 
assurer de leur valeur scientifique si vous souhaitez correspondre avec lui sur le sujet. 


Je peux ajouter que l'Institut a récemment accepté de M. Kinraide un jeu d'environ 50 planches. 


J'ai pensé que vous aimeriez peut-être reproduire certaines de ces plaques — M. Kinraide les 
appelle des « électrographes » — au « Siècle ». M. Kinraide en a sélectionné un petit nombre et m'a 
aimablement permis de rédiger un texte descriptif expliquant leur signification et les conditions 
dans lesquelles les différents ont été sécurisés. 


Je pense que vous pourriez être intéressé à visiter le laboratoire de M. Kinraide et à voir par vous- 
même ce qu'il a fait dans ce domaine et dans d'autres domaines d'investigation électrique. Si vous 
le souhaitez, M. Kinraide sera heureux de vous accueillir pour y rencontrer le professeur Cross. 


Vous pourrez alors vous assurer de la valeur scientifique de ces électrographes et juger si un article 
à leur sujet serait ou non souhaitable pour le « Siècle ». 


Espérant que vous trouverez agréable d'enquêter sur le travail de M. Kinraide, 

Je suis, 

très sincèrement vôtre, (Mile) Anabel Parker 76 Munroe St. Roxbury, Mass.M. L'adresse de 
Kinraide est 

Thomas B. Kinraide , Esq. 

Spring Park Ave. 

Masse. 


Roxbury, Mass. 
25 juillet 1901 
M. RU Johnson, 
La ville de New York. 


Mon cher M. Johnson : -- 
Votre aimable réponse, datée du 24 juillet, est à portée de main. 


Vous mentionnez un article sur le travail de M. Tesla publié dans The Century Magazine de juin 
1890. Je pense que vous devez vous référer à celui paru dans le numéro de juin 1900. Cela va dans 
un sens totalement différent de l'esquisse du travail de M. Kinraide . que j'ai écrit. 


Dès que je pourrai communiquer avec M. Kinraide , qui vient tout juste de quitter la ville, je lui ferai 
parvenir les photographies accompagnées du texte descriptif. 


En attendant, M. Kinraide et moi-même serions heureux de vous voir communiquer avec le 
professeur Cross que vous connaissez sans doute de réputation. 


Sincèrement votre, 
Anabel Parker 

76, rue Munroe. 
Roxbury, Mass. 


The Boston Post 
Boston, Mass. 3 septembre 1901 


M. RU Johnson, 
Le magazine Century, 
New York 


Mon cher M. Johnson : 


J'ai persuadé M. Kinraide d'apporter à New York les photographies électriques dont vous vous 
souvenez peut-être que je vous ai écrit il y a quelque temps. Je suis sûr que vous serez au moins 
très intéressé à les voir. 


M. Kinraide vous rendra visite probablement jeudi de cette semaine. 


Sincèrement votre, 
Anabel Parker 

76, rue Munroe. 
Roxbury, Mass. 


Hôtel Impérial 
Absolument ignifugeBROADWAY & 32 NV STREET 
NEW YORK-ROBERT STAFFORD- 


Mon cher M. Johnson, 


Je suis bien malade ce matin, il m'est impossible de sortir de ma chambre pour venir chez vous. Je 
communiquerai avec vous dès que je pourrai le faire. 


La chaleur accablante d'hier était trop forte pour moi. 
Avec beaucoup de regrets [sic] je le suis, 


5 septembre — 1901 Cordialement vôtre, 
TB Kinraide 


Hôtel Impérial 
Absolument ignifugeBROADWAY & 32 V STREET 
NEW YORK-ROBERT STAFFORD- 


Cher M. Johnson, 
Je suis si malade que je trouve imprudent de rester ici plus longtemps. Je rentre chez moi ce soir en 
bateau. Voudriez-vous bien prendre soin des photographies en les mettant dans une boîte, face 


cachée ; jusqu'à ce que je communique avec vous. 


Sincèrement, 
TB Kinraide 


Plaine de la Jamaïque, 
16 septembre 1901 


M. RU Johnson 
Cher M. Johnson, 


Je pense que pour votre intérêt [sic] dans mon rétablissement après le mauvais tour que j'ai eu à 
New York, 
je me sens capable de réessayer — c'est-à-dire bien sûr — pour être plus prudent avec moi-même. 


J'ai trouvé la même édition de l'ouvrage de Lord Armstrong dans notre bibliothèque et je l'ai lue 
attentivement. 


Il ne fait aucune référence aux découvertes que j'ai faites et n’entre en aucun cas en conflit avec 
l’article. Je serai plus qu'heureux de rendre hommage à Lord Armstrong pour ce qu'il a fait de 
manière appropriée dans cet article, une fois que nous aurons décidé de ce qui peut en être fait. 


Je me sens grandement redevable à M. Tessla [ sic] d'avoir attiré mon attention sur une œuvre 
dont j'aurais dû m'excuser de ne pas la connaître. Je vous suis également redevable du plaisir de 
rencontrer un homme si estimable — M. Tessla . 


Je pense être à New York vers le milieu de cette semaine et j'espère pouvoir prendre une décision 
satisfaisante quant à l'article et aux photographies. 


Très sincèrement, 
TB Kinraide 


LA WESTERN UNION TELEGRAPH COMPANY 
REÇUE AU WESTERN UNION BUILDING, 195 BROADWAY, NY le 17 septembre 1901 
En date du : Willimantic Conn 17À : M. RU JohnsonCentury Co. Union Square NY 


Sera à New York demain matin et téléphonera à T B Kinraide 


15 mars 1902 


Cher Monsieur Johnson 


Votre très agréable lettre du 11 m'a été transmise ici. Je l'ai transmis à Miss Parker qui 
sûr, prendra beaucoup de plaisir à le lire et apportera les modifications que vous suggérez. La seule 
raison pour laquelle je n'ai pas écrit cet article moi-même était, comme vous le dites, que mes 
méthodes techniques d'expression ne pourraient jamais être utilisées dans un tel article. Je choisis 
donc plutôt un profane. 


Je vous assure que je suis très sincèrement vôtre, 
TB Kinraide 


LE BOSTON POST 
Boston, Mass. 21 mars 1902 


M. RU Johnson 
Le magazine du siècle 


Mon cher M. Johnson, 


M. Kinraide m'a envoyé le manuscrit de votre article concernant ses expériences. J'ai apporté les 
modifications suggérées et j'espère que la copie telle qu'elle se présente actuellement sera 
disponible. Il n'y a aucune objection à ce que vous supprimiez les deux premiers et les derniers 
paragraphes, si vous souhaitez le faire pour des raisons d'espace. Le paragraphe de la page 10 
commençant par « Examinez un instant » pourrait également être supprimé sans nuire 
sérieusement à l'objectif de l'article. M. Kinraide et moi-même devrions honnêtement être heureux 
si l'article pouvait être utilisé dans son intégralité. Il a été préparé avec beaucoup de soin et un 
désir sérieux de le rendre à la fois « populaire » et scientifiquement précis. Je me sens 
profondément redevable à M. Kinraide pour sa patience et sa gentillesse infatigables, et, autant 
pour lui que pour le mien, je devrais être heureux qu'on lui donne un bon espace et un bon 
maquillage. 


Je serais heureux de voir des preuves du maquillage, si cela était conforme à votre habitude de me 
le permettre. 


Par ce même courrier, j'envoie à M. Kinraide , qui se trouve maintenant à Savannah, en Géorgie, les 
changements soulignés. Je lui demanderai de vous écrire ou de vous télégraphier pour qu'ils 
rencontrent son approbation. 


Si vous estimez que d’autres changements seraient souhaitables lors d’une deuxième lecture, je 
m'efforcerai de les apporter. J'apprécie le moment où vous abordez le sujet sans être familier avec 
le travail expérimental. Vous êtes dans la meilleure position possible pour juger si le texte est 
suffisamment clair où non pour être compris par le lecteur moyen. 


En vous remerciant pour votre aimable courtoisie, je suis vraiment à vous, 


Anabel ParkerLe 
Boston Post Boston 


LA WESTERN UNION TELEGRAPH COMPANY 
REÇUE AU WESTERN UNION BUILDING, 195 BROADWAY, NY, le 25 mars 1902 
Date : CharlestonÀ : M. RU JohnsonCentury Pub. Co. New York 


Les changements dans l'article sont ok sera à la maison lundi TB Kinraide 


LE BOSTON POST 
Boston, Mass. 25 mars 1902 


M. RU Johnson 
Le magazine du siècle 


Mon cher M. Johnson, 
Je ne puis vous dire si M. Kinraide en me parlant de photographies d'ondes sonores faisait 


référence aux travaux du PrsS . (?) dont vous parlez ou à celui d’un autre enquêteur. Il a 
mentionné un nom, mais je ne parviens pas à m'en souvenir. 


Je lui ai écrit pour lui demander de communiquer avec vous à ce sujet. Son absence dans le sud 
rend ce retard inévitable. 


Cordialement, 


Anabel Parker 


LE BOSTON POST 
Boston, Mass. 10 avril 1902 


M. RU Johnson 
Le magazine du siècle 


Mon cher M. Johnson, 


Je dois vous remercier pour les épreuves de l'article de Kinraide , que je vous renvoie ci-joint, 
corrigé. 

M. Kinraide vient d'arriver. Il est satisfait de l'article tel qu'il est et n'a aucune modification à 
demander. S'il est tout à fait d'accord, pour être honnête, il serait heureux de voir les preuves des 


coupes en demi-teintes lorsqu'elles seront prêtes. 


Cordialement, 
Anabel Parker 


Anabel Parker 


LE BOSTON POST 
Boston, Massachusetts, 28 avril 1902 


M. RU Johnson 
La ville de New York, 


Mon cher M. Johnson, 

M. Kinraide me demande de dire que la ligne sous la planche 1 devrait être intitulée A nodos . Le 
retard dans le retour de la preuve est dû à l'absence de M. Kinraide de chez lui pendant laquelle 
son courrier n'a pas été ouvert. 


M. Kinraide me demande de dire qu'il regrette le retard. 


Cordialement, 
Anabel Parker 


Anabel Parker 


LE BOSTON POST 
Boston, Mass. 14 juillet 1902 


M. RU Johnson 
Le magazine du siècle, 


Mon cher M. Johnson, 


Je ne sais pas si la question du paiement de mon article publié dans le numéro de juillet du Century 
Magazine a été évoquée lorsque M. Kinraide vous a vu à New York. 


Il était cependant entendu entre M. Kinraide et moi que le paiement pour toute l'affaire soumise 
me serait versé. J'écris ceci pour prévenir toute question qui pourrait surgir à ce sujet, même si cela 
n'est peut-être pas nécessaire puisque vous vous souvenez sans doute que c'est moi qui ai soumis 
l'article. 


Remerciant votre aimable courtoisie tout au long de la correspondance, je suis, 


Très sincèrement vôtre, 
Anabel Parker 


Anabel Parker 


PRATIQUE DE BUREAU EXCLUSIVEMENT BUREAU ET RÉSIDENCES, 176 HUNTINGTON AVE. 
COURANTS HAUTE FRÉQUENCE DANS LES MALADIES GÉNÉRALES [1l!] 14H À 16H 
RAYONS ULTRA-VIOLETTES DANS LES MALADIES DE LA PEAU TÉLÉPHONE, BACK BAY 21791 


FREDERICK F. STRONG, MD 
SPÉCIALISTE EN ÉLECTRO-THÉRAPEUTIQUE 
BOSTON, MASS. 


14 mars 1904. 
Nicolas Tesla, 
Expert en électricité, 
La ville de New York. 


Cher Monsieur: - 

Il y a quelques années, alors que je dirigeais une clinique au Boston Dispensary, consacrée 
exclusivement à l'utilisation thérapeutique des courants de Tesla, je vous ai écrit pour obtenir des 
informations sur certains détails techniques en relation avec mon travail. Vous avez très 
aimablement répondu par une lettre personnelle dans laquelle vous avez expliqué en détail les 
points sur lesquels je vous ai écrit et exprimé votre volonté de me voir chaque fois que je devrais 
être à New York. 

J'expérimente et applique des courants à haute fréquence depuis dix ans et j'ai conçu et 
perfectionné un certain nombre d'instruments destinés à leur utilisation dans le travail médical. A 
ce propos, j'ai été invité à donner une conférence devant la New York Society of Physical 
Therapeutics, vendredi soir 18 mars prochain. Les fabricants de mon appareil m'en envoient un 
pour l'utiliser, et je m'efforcerai de démontrer expérimentalement les phénomènes de courants à 
haute fréquence. et les méthodes pour les appliquer dans le traitement des maladies. 

J'ai longtemps désiré vous rencontrer personnellement et voir certains de vos travaux, et si vous 
vous sentez disposé à me recevoir, et que vous joindrez votre adresse et l'heure qui vous 
conviendrait le mieux, je vous rendrai visite un jour. Vendredi #. Si vous ne pouvez pas me voir 
vendredi et que vous pouvez le faire samedi, je serai ravi de rester un autre jour afin de profiter de 
l'opportunité que j'ai longtemps désirée et attendue avec impatience. 

Espérant que vous pourriez être enclin à accéder à ma demande, je suis, 

Très respectueusement, 

Frederick F. Strong 


Dicté. 


West Rindge, NH, 17 juillet 1906. 


Nicolas Tesla, 
Waldorf Astoria, 
New York. 


Cher Monsieur: - 


Je termine le manuscrit d'un traité sur les utilisations thérapeutiques des courants à haute 
fréquence, qui sera publié par la société Rebman à l'automne prochain. 

En tant que pionnier et créateur de cette merveilleuse forme de force électrique, je fais 
naturellement appel à votre aide. Je serais heureux si vous m'envoyiez la référence de vos diverses 
publications sur le sujet et, si possible, les réimpressions que vous pourriez avoir sous la main. La 
suggestion originale sur l'importance possible des courants à haute fréquence en tant qu'agent 
thérapeutique est venue, je crois, de vous-même, bien que la littérature sur le sujet accrédite 
D'Arsonval comme étant le pionnier de la thérapeutique à haute fréquence. Je serais heureux si 
vous pouviez me renvoyer à certaines déclarations publiées sur le sujet, que je peux citer dans mon 
livre pour satisfaire l'affirmation que j'ai toujours faite quant à la priorité de votre travail à cet 
égard. Je serais également heureux si vous m'envoyiez une de vos photographies, afin que je puisse 
l'incorporer dans le livre. 

Mes travaux, depuis une dizaine d'années, ont été consacrés à l'application et à l'étude des 
courants de Tesla à des fins thérapeutiques, par opposition à ceux de D'Arsonval et d'Oudin qui 
sont utilisés par les autorités européennes. Je crois que vos courants possèdent une plus grande 
portée thérapeutique et sont aujourd’hui d’une importance bien plus grande pour la profession 
médicale que toute autre forme de courants à haute fréquence ou toute autre manifestation 
d'électricité utilisée. Afin de prouver pleinement ce point à la satisfaction de la profession, il est 
nécessaire d’avoir votre coopération. Bien entendu, mes remerciements seront nombreux pour 
toute aide que vous pourriez m'apporter. 

En vous remerciant d'avance et espérant pouvoir recevoir une réponse rapide, je reste, 


Très cordialement vôtre, 
FF Fort, MD 
FFS/ED 


23 juillet 1906 
Dr FF Strong, 
West Rindge, New Hampshire 
Mon cher Dr Strong : - 


Je prends note de votre demande datée du 18 juillet ‘je serais heureux de vous aider dans cette 
affaire dans la mesure de mes possibilités. J'attirerai d'abord votre attention sur les publications 
que j'ai faites en relation avec la haute fréquence. Malheureusement, je n'ai pas de copie de ces 
documents, mais je pourrai peut-être en retrouver un ou deux plus tard et vous les envoyer. 


Dans le London Electrician du 12 septembre 1890 se trouve une lettre concernant une machine 
alternative à haute fréquence que j'avais construite, celle-ci étant, je crois, la première machine à 
haute fréquence et la première référence au travail à haute fréquence. 


Il y a des articles sous les titres « Notes sur les courants alternatifs à très haute fréquence » 
Electrical Engineer (New York) 11 mars 1891, Electrical World, 4 mars 1891. 


En référence aux courants alternatifs de haute fréquence, Electrical Engineer du 1 ’*"1891 et 
London Electrical Review du 17 avril 1891, également une référence à la même revue du 3 avril 
1891. 


Ilexiste une « Discussion sur les phénomènes de courants de haute fréquence », Electrical 
Engineer, 22 avril 1891. Experiments on the Electrical Discharge in Vacuum Tubes, Electrical 
Engineer, 24 juin 1891, London Electrical Review, 10 juillet 1891. 


Effets physiologiques de Alt. Courants de Haute Fréquence, Elec. Monde, 4 mars 1891 ; Élect. 
Ingénieur, 11 mars 1891 ; Londres Elec. Review, 21 mars 1891 et London Electrician, 19 août 1891. 


Notes sur Alt. Courants de fréquence variable, London Electrician, 20 mars 1891. 
Phénomènes des courants alternatifs de très haute fréquence, Elec. Monde, 4 avril 1891, 
également le Monde Électrique du 25 avril 1891. 


Induction par Décharges Haute Fréquence, Elec. Monde, 20 février 1892, Elec. Ingénieur, 17 février 
1892, Londres Électricien, 4 mars 1892 London Elec. Revue, 18 mars 1892. 


D'autres expériences avec un condenseur, un Spark et un jet d'air, Elec. World, 27 février 1892, 
London Electrical Review, 25 mars 1892. 


Induction dynamique à potentiels et fréquences élevés, Electrical World, 2 avril 1892, Electrical 
Review, Londres, 15 avril 1892. 


High Frequency Electrical Induction, article lu devant la Society of Arts, Boston, Technology 
Quarterly, Vol. 6, n° 1, 1893. 


Effets curieux des ondes hertziennes , Elec. Ingénieur, 4 juillet 1894. 


Sur les ondes hertziennes dans les laboratoires et les usines d'électroplacage, London Electrician, 
13 juillet 1894. 


Notes sur les effets des courants à haute fréquence traversant le corps, Elec. Ingénieur, oct . 10, 
1894. 


Rigidité diélectrique des huiles en potentiels alternatifs, Elec. Ingénieur, 12 février 1896, Elec. Du 
monde aussi, même date. 


Électricité à hautes pressions. Conférence devant la New York Electrical Society, 29 mars 1899. 
Publié sous forme de brochure, et je pense pouvoir vous envoyer une copie de cette brochure. 


Appareils pour l'obtention de hautes fréquences et pressions, Electrical World, 14 octobre 1899, 
Électricien, 3 novembre 1899. 


Ilest bien sûr impossible, sans comparaison des dates des premières expériences, de trancher la 
question de la priorité, aucune comparaison de ce type n'ayant été faite, mais vous trouverez dans 
la brochure « L'électricité à hautes pressions » une référence à certaines expériences du Prof. 
Rowland de l'Université John Hopkins qui, en effet, impliquent le principe de l'induction à haute 
fréquence d'un ensemble de spires à un autre isolé de celles-ci. Joseph Henry, il y a de nombreuses 
années, a également induit des décharges de pot de Leyde et de condenseur, des courants dans les 
circuits adjacents, et Henry a souligné tout d'abord la nature de la décharge de pot de Leyde. Je 
crois que j'ai été le premier à étudier les bobines à noyaux d'air, c'est-à-dire sans fer, pour la 
production d'induction à haute fréquence, sauf dans la mesure où les expériences de Henry et les 
expériences de Rowland évoquées impliquent la même idée. J'ai été, je crois, le premier à 
employer un jet d'air sur l'étincelle du condenseur pour augmenter l'acuité des oscillations. En 
dehors de ces faits, et sans une véritable comparaison des dates, il serait impossible de faire une 
autre affirmation. 


M. Tesla, sans aucun doute, était très tôt dans le travail et était peut-être en avance, mais je pense 
qu'il était sans aucun doute en avance sur certains aspects du travail. Il serait cependant 
préférable, je pense, dans un ouvrage tel que celui que vous préparez, de simplement vous référer 
aux articles et aux descriptions publiés, qui, en l'absence d'autres données, doivent être valables. 
En fait, je n'aimerais pas beaucoup devoir être mis dans la position de faire une déclaration sur ce 
point et je demanderais donc que ce que j'ai dit ci-dessus soit considéré comme destiné à votre 
aide personnelle et ne soit pas publié. Vous verrez que dans la nature des choses, il n’existe aucun 
critère pour une déclaration faisant autorité. 


Je vous ferai parvenir une photo, si je peux, dès que possible. 


Sincèrement vôtre, 
Elihu Thomson. 


PS Je vous envoie une copie de la brochure sur « L'électricité à haute pression ». 


15 octobre 1954 


Tesla était «Nick» pour nous, car mon défunt père avait l'agréable devoir de rédiger les chèques 
pour ses partisans millionnaires qui possédaient Okonite Wire and Cable et qui se sont enrichis 
grâce aux profits abondants de la vente des droits téléphoniques de l'île de Manhattan au NY 
Telephone. Co. pour quelque 17 000 000 $. Il s'agissait d’une transaction hors taxe et cette somme 
était assez importante à l’époque. Ils prêtèrent de l’argent à Marconi par l'intermédiaire de leur 
groupe britannique et financèrent en partie Fessenden, de Forest et bien d’autres personnalités 
moins connues du monde scientifique. Tesla était leur « inventeur du problème ». 


Ils n'étaient pas seuls à avoir des difficultés avec lui car JP Morgan, l'aîné, avait toujours Nick 
comme problème favori. J'ai travaillé brièvement pour Morgan sur son somptueux yacht à vapeur, 
Corsair, en tant qu'ingénieur d'installation et pour le sénateur Nelson W. Aldrich sur le yacht à 
vapeur primé, Alvina, j'ai navigué en tant qu'ingénieur d'essai autour du monde. Les deux hommes 
avaient de l'influence. Même John Hays Hammond, Sr., qui a prêté à Tesla l'argent pour son robot, 
n'a pas pu comprendre cet étrange génie. 


Edison avait essayé de se lier d'amitié avec Tesla, mais ses remarques avaient été interprétées par 
Tesla, extrêmement sensible, comme une insulte. Avec ses idées typiquement européennes et 
slaves sur le comportement gentleman, il était une figure étrange dans le domaine difficile des 
pionniers du sans fil et de l'électricité. La plupart des scientifiques qu'il a rencontrés étaient de 
bons camarades. Certains étaient du type « backslapping », comme Edison, Fessenden, Marconi, 
de Forest, Fleming, Preece , Lodge, Slaby, Zenneck et Seelig . L'ancien groupe du New York Yacht 
Club dirigé par Morgan, Gates, Rockefeller, Lieter, Davison, Carpenter, Bennett et bien d'autres 
que mon père connaissait si bien, était tous du même ordre avec peut-être un peu plus de retenue 
dans la camaraderie. 


Je connaissais ces hommes et répondais à leur surnom bon enfant de « John l'homme sans fil », 
titre qui me chatouillait sans fin tant j'aimais faire des étincelles et créer des spectacles 
spectaculaires de hautes fréquences. Nick, l' Européen calme, studieux, très convenable et courbé 
à la taille, aux manières germaniques (slaves) , n'a jamais semblé tout à fait s'intégrer dans la scène 
américaine plus grossière. Il semblait être un homme à part, un individu d'une grande réserve. Ceci, 
associé à son étrange phobie de ne pas serrer la main et de ne pas dîner avec des règles d'hygiène 
particulières, faisait de Nick un homme marqué. Beaucoup le considéraient comme un simple snob. 
D'autres l'appelaient un « fou », tandis que d'autres l'appelaient « le génie » et cherchaient 
toujours des excuses pour ses actions en prenant soin d'expliquer que c'était ce qu'on pouvait 
attendre d'un génie. 


Ceux qui travaillaient pour Nick étaient rarement mis en confiance. Ses croquis étaient toujours en 
plusieurs parties. Ses dossiers n'ont jamais été complets. Il craignait le piratage. Il a été piraté et il 
était dommage que celui qui a refusé le prix Nobel au motif qu'il était un découvreur de principes 
plutôt qu'un inventeur ait été à ce point piraté, menti et discrédité par ses contemporains. Ils ont 
repris ses idées et ont continué joyeusement comme si les inventions de Tesla étaient une 
propriété gratuite. 


Je n'ai rien à voir avec des hommes comme Earl Ovington sur le monoplan Blerliot sur lequel j'ai 
installé mon système d'origine en utilisant la première antenne à contrepoids en 1910. Tandis 
qu'Earl planait à environ 1 500 pieds au-dessus de Mineola-Hempstead, nous transportions la 
première radio bidirectionnelle de l'avion au sol. . Il est devenu l'un des premiers pilotes de poste 
aérienne. Ovington était le fils d'un millionnaire et un ami proche de Tesla. 


Earl organisait des feux d'artifice spectaculaires à l'aide d'une énorme bobine Tesla montée sur une 
plate-forme au-dessus des Crows dans l'ancien Madison Square Garden. Il me laissait s'aventurer 
sur la plate-forme vitrée et retirer de grosses étincelles d'une longueur terrifiante d'une baguette 
que je tenais à la main. J'ai vite découvert que nous avions une démonstration quotidienne en 
matinée et en soirée pendant toute la durée du spectacle électrique, ce qui attirait de grandes 
foules qui s'attendaient à nous voir tous les deux électrocutés. Earl était un frimeur et il adorait ça. 
J'étais un enfant effrayé même si fasciné par les étincelles que j'adorais. Tesla resterait à nos côtés 
avec un œil paternel sur nous deux. Tesla a organisé des fêtes dans son laboratoire pour ses amis 
millionnaires. Nick adorait baisser les lumières et organiser des affichages étranges. Je dois avouer 
que j'ai essayé de l'imiter plusieurs fois et c'était amusant. 


Mon premier émetteur sans fil, quelle que soit sa taille, était un transformateur à noyau ouvert de 
10 KW et j'avais pour cela un espace ouvert et un énorme condenseur à plaques de verre dans 
l'huile. Avec mes énormes antennes au-dessus de Yonkers, je pouvais atteindre la distance qui 
faisait l'envie des garçons lorsque je travaillais sur les navires au milieu de l'Atlantique. Avant 1912, 
aucun permis n'était requis. L'air était gratuit et nous, les pionniers, avons eu un plaisir que 
personne ne comprendra où n’imaginera de nos jours. 


Nick est devenu très particulier avec l'âge. Louis Pacant , mon vieux copain, rendait visite à Tesla. 
Louis avait été un garçon intelligent dans la mesure où il avait inscrit plus de neuf cents cinémas au 
son à travers les États-Unis. Lorsque Western Electric s'est rendu compte qu'ils avaient été battus, 
ils ont généreusement payé à Louis. Il appréciait cela car, en tant que pauvre garçon de New York 
qui avait fait son chemin chez Pratt à Brooklyn, il prenait plaisir à côtoyer les « grands garçons ». En 
tant qu'ingénieur-conseil aux manières calmes et discrets, il a rapidement trouvé en Nick une sorte 
de compagnon. Ils discuteraient au penthouse de Nick mais Louis pouvait aller aussi loin. Nick 
possédait cette réserve et cette méfiance particulières qui faisaient de lui une figure unique. Il n'y 
en avait pas d'autres aussi proches que Louis. 


Je pourrais parler ici avec beaucoup de choses. J'ai terminé un documentaire sur l'histoire de la 
radio et je travaille sur un autre sur Howard Armstrong, mon ancien camarade de classe, que j'ai 
aidé avec ses premières idées de feedback et que j'ai aidé avec son premier brevet à Yonkers après 
que son père ait refusé de le soutenir. 


J'aimerais que vous créiez une sorte de club Tesla de l'Est parmi les professeurs de sciences avec 
l'idée de faire connaître à la jeune génération certaines des sensations fortes de la découverte de 
Tesla. J'aimerais voir la Tesla Society décerner une médaille chaque année pour une réalisation 
scientifique digne de ce nom. 


Malheureusement, les mots sont totalement inadéquats pour exprimer le frisson de la jeunesse 
lorsqu’elle s’adonne à un passe-temps animalier. J'en ai eu tellement à la recherche de 
l'électronique que je regrette de ne pas pouvoir traduire ces grandes sensations fortes en mots qui 
rendent justice aux années d'émerveillement et de sensations fortes indescriptibles. 


Cordialement, 
John Oliver Ashton 
Palo Alto, Californie 
[Extrait de la lettre de John Oliver Ashton] 


Il y a un homme à l'Est qui pourrait vous aider si vous parvenez à l’approcher correctement. Il s'agit 
de John Hays Hammond r., un millionnaire qui tombe malade à Gloucester, dans le Massachusetts. 
Son père était un partisan de Tesla sur le Robot. J'ai connu beaucoup de millionnaires, mais celui-ci 
était snob. 


J'ai côtoyé des hommes comme Earl Ovington sur le monoplan Blériot sur lequel j'ai installé mon 
système d'origine en utilisant la première antenne à contrepoids en 1910 et pendant qu'Earl 
planait à environ 1 500 pieds au-dessus de Mineola-Hempstead, nous transportions la première 
radio bidirectionnelle de l'avion au sol, je au "QG" à Yonkers, Earl en l'air dans sa "mouche". Il est 
devenu le premier pilote de la poste aérienne. Il était le fils d'un millionnaire et un ami proche de 
Tesla. 


Earl organisait des feux d'artifice spectaculaires à l'aide d'une énorme bobine Tesla montée sur une 
plate-forme au-dessus des corbeaux du vieux Madison Square Gaden et, pendant qu'il me laissait 
m'aventurer sur la plate-forme en verre, il enlevait de grosses étincelles d'une longueur terrifiante 
d'une baguette que je tenais. ma main qui est à son tour a sauté sur la boule située au sommet de 
la bobine Tesla. J'ai vite découvert que nous avions ici un spectacle quotidien en matinée et en 
soirée pendant la durée du spectacle électrique et que nous attirions de grandes foules qui 
s'attendaient à nous voir tous les deux électrocutés. Earl était un frimeur et il adorait ça. J'étais un 
enfant effrayé même si fasciné par les étincelles que j'adorais. 


Tesla nous regardait tous les deux avec un œil paternel et souriait car il était lui-même un peu un 
showman, comme vous l'avez lu. Ses célèbres soirées dans son laboratoire pour ses amis 
millionnaires étaient célèbres et Nick adorait baisser les lumières et organiser des exposi 
étranges. Je dois avouer que j'ai essayé de l'imiter plusieurs fois et c'était amusant. 


ons 


Mon premier émetteur sans fil, quelle que soit sa taille, était un transformateur à noyau ouvert de 
10 KW et j'avais en plus un espace ouvert et une énorme plaque de verre dans le condenseur à 
huile. Avec mes énormes antennes au-dessus de Yonkers, je pouvais atteindre la distance que les 
garçons enviaient lorsque je travaillais sur des navires au milieu de l'Atlantique. Avant 1912, 
aucune licence n'était requise. 


2 février 2007 


Bonjour 


En faisant des recherches sur l'histoire familiale, je suis tombé sur votre publication du 
livre de mon père de 1916 "High Frequency Apparatus". 


Inutile de dire que je vous ignorais totalement ainsi que vos activités ; nous avons 

diverses légendes familiales concernant l'époque de son implication dans 

les appareils à haute fréquence, mais peu de faits vérifiables. Si vous avez des informations 
susceptibles d'améliorer ma connaissance de cette période, elles seraient les bienvenues. 
Comme beaucoup de personnes ayant un passé de ce genre, il était réticent à partager ses 
souvenirs, malgré les supplications de mon frère et de moi. 


Mon grand-père (et homonyme) était un médecin du nord du New Jersey, qui fut l'un des 
premiers chercheurs en médecine à rayons X et, selon la légende, l'un des premiers à 

appliquer le courant alternatif à haute fréquence pour exciter le tube à rayons X. Il est décédé en 
1904, 

laissant à mon père, à l'âge de 15 ans, un intérêt et des connaissances en 

génie électrique qui l'ont conduit à une carrière dans le domaine de l'électricité qui 

l'a occupé pendant 35 ans. 


Au début, il est passé de l'âge de 15 ans dans le New Jersey à 

Boston, où il disposait d'un laboratoire expérimental de courant alternatif suffisamment complexe 
pour 

intéresser le MIT à son utilisation pour compléter son équipement DC, puis à New York 

, où il avait un laboratoire de recherche appliquée en 1917. 


La publication du livre faisait suite à un programme de plusieurs années de publication d'un magazine 
de génie électrique 

"à faire soi-même " (qui aurait joué 

un rôle déterminant dans la création du magazine Popular Science). Le laboratoire et 

tout son personnel furent « enrôlés » dans la branche de guerre chimique des États-Unis . 

Armée en 1917 pour travailler sur la production de fours électriques de 

matières premières pour masques à gaz. 


Cette période de 12 ans de son activité est plutôt « grise », donc tous les indices que vous pourriez 
avoir seraient utiles. 


Il n’y a pas beaucoup de chance que j'arrive en Floride, mais j’adorerais voir 
le musée. Quand j'étais enfant, je jouais avec des bobines d'allumage et je collectionnais des pièces 


pour un générateur Van de Graf qui n'était jamais terminé. Mais c'est dans les 
gènes. 


KR 


Tom Curtis 


3 février 2007 
Bonjour Jeff, 
c'est excitant, n'est-ce pas ? 


Les premières photos de mon père que j'ai datent probablement du début ou 

du milieu des années 20, lorsqu'il avait déménagé à Los Angeles en Californie après son expérience 
dans l'armée. 

À cette époque, il créait une entreprise fabriquant 

des articles réfractaires sur mesure, utilisant des fours électriques pour créer les « nouveaux » 
composés synthétiques 

sur lesquels son entreprise était bâtie. Il faudra que je fouille dans les archives pour trouver une 
photo à envoyer, quand j'en aurai l'occasion. 


Une source de 1916/1818 que vous pourriez avoir une chance de trouver par d'autres 
moyens de recherche : je me souviens, quand j'étais enfant, d'avoir vu une page d'un vieux 
encart de journal en héliogravure marron, très probablement du New York Times, d'une page 
de photos du « Jeune ingénieurs qui contribuent à l'effort de guerre. Sur 

cette page, papa était photographié avec Edison, Marconi, Tesla et quelques 

autres. Je ne sais vraiment pas exactement qui y participait, mais papa travaillait dans une 
entreprise assez importante. Si je me souviens bien, la photo de papa était un peu plus petite 
que celle d'Edison mais elle était là ! 


Livre : Je n'ai jamais vu la première édition donc je suis heureux d'avoir vos efforts. 

J'ai un exemplaire de la deuxième édition de 1920, éditée par Raymond F. Yates. 

Selon la préface de la deuxième édition, la seule chose que Yates a faite a été d'ajouter 

certains des articles pertinents du magazine de 1917 et de supprimer les sources du fournisseur 
, puisque le Curtis Engineering Laboratory avait disparu. (Papa n'était 

définitivement pas un fan de Yates, l'éditeur l'a poussé à la gorge 

pour la nouvelle édition, puisque papa était occupé à gagner la guerre). 


Magazines : J'ai une petite collection du magazine "Everyday Mechanics" 

qui s'est transformé en "Everyday Engineering" entre le Vol. 2 n° 5 et Vol. 2 No 
6, non complet (12 sur 18 publiés). J'ai des doubles du 

Vol.2n°1et Vol. 2 n°2, que je voudrais vous envoyer pour votre 

musée. Où dois-je les envoyer ? 


Équipement : Je n'ai aucune idée de l'endroit où grand-père Curtis s'est procuré l'équipement HF pour 
son travail aux rayons X. Il semble exagéré qu’un médecin de campagne puisse travailler à partir de 
zéro ; les expérimentateurs produisaient de terribles brûlures par rayonnement sur 

eux-mêmes et sur les patients jusqu'à ce que quelqu'un tombe sur le fait que 

les rayons X générés par HF étaient « doux » et moins susceptibles de brûler (fréquence différente ?) ; 
Papa nous a dit que son père avait pris la première photo d'un bras qui 

n'avait pas tué le patient. 


Je ne sais pas comment ni pourquoi papa est arrivé à Boston après la mort de son père. Cela devait 
être lié aux affaires (pas de famille là-haut) ; Étaient les 

fournisseurs de matériel dont vous parlez dans Mass, aurait-il pu suivre la trace du 

matériel que son père avait utilisé ? 


Contact : La raison pour laquelle je ne vais probablement pas me rendre en Floride est que j'habite à 
Saratoga en Californie (près de San Jose, à 40 miles au sud de San Francisco), très loin 

! nous ferions donc mieux de compter sur le courrier électronique , le téléphone ou autre. Le numéro 
de téléphone 

est le 408 867-3541. Le contact téléphonique est probablement préférable le soir, sauf 

les troisièmes mercredis et jeudis où j'ai prévu des réunions. N'importe quelle heure 

entre 6h30 et 10h30, heure du Pacifique, fonctionnera. Si je ne réponds pas avant la 3e 

sonnerie, ne le laissez pas aller au répondeur à moins que cela ne soit critique (économisez votre 


S). 
KR 


Tom Curtis 


10 février 2007 
Bonjour Jeff 
Une bonne nouvelle !! 


Mon frère a trouvé la page du journal montrant la photo de TSC avec 
Edison, etc., dans ses archives. La date est le 29 avril 1917. En fait, 
ce qu'il a trouvé n'est physiquement pas exactement ce dont je me souvenais (sa mémoire également 


) 

mais la substance est ce que nous recherchions, donc il peut y avoir une autre 

version qui n'est pas encore apparue. Quoi qu'il en soit, dès que nous trouverons un moyen de 
le reproduire, je vous en remettrai une copie. La police utilisée est assez petite 

et la page est une planche centrale, elle est assez grande. Il doit être 

reproduit à la même taille. Cela fait de la reproduction un véritable défi. 

Je vous tiendrai au courant. 


J'espère que votre voyage vers le nord a été réussi. 
KR 


Tom Curtis 


13 février 2007 


Les images ne vous disent rien. La moustache « morse » n’a jamais été son 

style ; un petit style « militaire » soigneusement coupé est tout ce dont je me souviens, du 
début à la fin. (La première photo dont je me souviens date probablement de 

la période 1916-18.) 


D'après ce que je peux voir de la chronologie 

d'Ovington , je ne pense pas qu'elles se chevauchent de manière significative. Il est mentionné qu'il a 
travaillé pour Edison. Quand était- 

ce ? À quand remonte le travail d’Edison avec X-Ray qui a entraîné la mort de son 

assistant ? Rappelez-vous qu'Edison était avant tout un homme à courant continu et que papa était 
toujours sur courant alternatif, 

à l'exception des moteurs fonctionnant sur batterie, etc., donc un contact « amical » était alors 

peu probable, d'après ce que j'ai entendu. 


KR 


Tom Curtis 


13 septembre 2007 


Ça doit être de la télépathie mentale. Je pensais à t'écrire ces derniers 
jours. 


Mon frère et moi avons fait un travail généalogique sérieux sur la famille 

ces derniers mois : il a pris le parti de ma mère, principalement parce que mon 

grand-père était norvégien et que sa femme est norvégienne d'origine - cela devrait rendre les choses 
un 

peu plus faciles. Et j'ai le côté Curtis, principalement parce qu'en tant que garçon aîné, 

ma tante estimait qu'il était de son devoir de me remplir la tête de légendes familiales ( 

dont beaucoup mes recherches jettent un sérieux doute). 


J'ai une sérieuse lacune à combler et peut-être qu'avec votre connaissance des 
développements techniques de cette époque, vous pourrez peut-être indiquer quelques voies 
à suivre. Laissez-moi planter le décor pour que vous puissiez y réfléchir de manière constructive. 


Mon grand-père (et homonyme) était un médecin de campagne du nord du New Jersey qui 
entretenait encore des liens avec le Columbia Medical Center à New York (il était probablement 
diplômé bien que je n'aie pas encore pu le confirmer. Il a été l'un des 

premiers expérimentateurs en matière médicale). Rayons X ; comment il a été attiré par l'utilisation 
du courant alternatif haute fréquence comme source d'excitation, qui s'est avérée produire une 
longueur d'onde moins mortelle que la bobine d'étincelle couramment utilisée (aucun indice sur la 
façon dont 

cela s'est produit, mais la logique me dit que c'était probablement via Columbia, 

soit directement, soit directement). 


Il mourut subitement en décembre 1904, laissant derrière lui Thomas Stanley, un enfant de 14 
ans, qui avait probablement été au courant des travaux expérimentaux depuis plusieurs 


années. 


Il y avait une sorte de désordre dans la succession qui a essentiellement jeté ma 
grand-mère et mes deux enfants, âgés de 14 et 11 ans, à la rue, sans argent. Lors du 
recensement de 1900, ils vivaient avec la mère de grand-mère, décédée un mois 
avant mon grand-père, décédé intestat; cela devait être une aubaine pour 

les avocats et un désastre pour grand-mère (qui avait été élevée « une dame » et 
n'avait probablement aucune idée de la façon de se protéger). 


La petite famille a disparu ; pas un signe d'eux lors du recensement de 1910. Papa 

avait l'habitude de parler de sa grand-mère essayant de gagner sa vie en vendant des produits 
cosmétiques basés 

sur les pommades et onguents prescrits par son grand-père, de la vie dans des pensions 

, etc. 


D'une manière ou d'une autre, le garçon de 14 ans en 1904 est devenu un expert reconnu 

dans la construction d'équipements de climatisation et dans l'entretien. sa mère et sa sœur étaient 
vivantes, lorsqu'il 

avait 24 ans en 1914. Au moins une partie de cette période, il vivait dans la 

région de Boston/Cambridge. Il a parlé d'avoir du matériel AC qu'il avait prêté au 

MIT parce que tout ce qu'ils avaient pour enseigner aux EE était du matériel DC. C'est pendant ces 10 
années que j'ai besoin de faire des recherches et de découvrir ce qui s'est passé. 


Je sais qu'en 1915, il était à New York avec un laboratoire de recherche opérationnelle 
doté de personnel. En novembre 1914, il avait créé son magazine mensuel, disposait d' 
un permis d'envoi postal pour celui-ci et devait être en bonne voie d' 

achever le livre, publié par Henley, avec une 

date de copyright de 1916. 


Dans ses remerciements dans la première édition du livre, il mentionne spécifiquement 

Melville Eastham et Clapp-Eastham, qui ont débuté sous le nom d'Ovington X-Ray et 

qui fonctionnaient seuls en 1910. La mention d'Eastham en tant qu'individu 

suggère une relation personnelle, plutôt que celui d'une entreprise. Alors 

peut-être qu’à l’âge de 19 ou 20 ans, il a été personnellement impliqué d’une manière ou d’une autre 
dans cette 

transition. 


J'ai examiné les registres du recensement de 1910 pour le New Jersey, New York et 

le Massachusetts sans en trouver la moindre trace ; bien sûr, s'ils vivaient dans 

des pensions, il leur serait facile de passer entre les mailles du filet. Et 

lors du recensement de 1920, il avait passé quelques années dans l'armée à faire 

des recherches sur la création de matériaux pour masques à gaz de guerre chimique, était marié et 
démarrait à Los Angeles une entreprise de fabrication de matériaux réfractaires 

(son deuxième domaine de compétence technique reconnue). 


Pouvez-vous penser à un moyen d'établir quoi que ce soit pour ces années manquantes de 

1904 à 1914 ? Existe-t-il des histoires publiées d'Ovington ou de quelqu'un d'autre 

dans le domaine des équipements à rayons X ou à courant alternatif à haute fréquence qui pourraient 
donner un indice ? 


Toute pensée constructive serait appréciée ! 


KR 
Tom Curtis 


14 septembre 2007 


J'ai utilisé votre suggestion et recherché dans les registres du recensement de Mass. le professeur 
Houghton ; 

Je pense l'avoir trouvé, à Waltham, en 1910, répertorié comme enseignant travaillant dans un 
école , 44 ans, vivant avec une femme et une belle-mère, sans enfants. Toujours là 

en 1920 moins le MIL. Alors peut-être qu'il faisait ses articles chez lui, ou peut-être 

en conjonction avec son enseignement, Le recensement est assez avare en 

informations fournies, mais le nom comprenant l'initiale du deuxième prénom et la profession 

ça a l'air bien. 


Toujours aucun signe de TSC là-bas, je crois que le syndrome de la pension tue tout 
chances . 


Je pense que si nous pouvions découvrir qui a fourni l'équipement à rayons X de son père 

en 1902 ou 03, on pourrait retrouver TSC en 1908 ou 09 en tant qu'apprenti ou junior 

aide en magasin ou stagiaire en ingénierie, quelque chose avec un salaire de type pension de famille 
niveau . 


Je suis presque sûr qu'il était à Boston ou à Cambridge quelque part à cette époque. 
et ce devait être un travail ou la promesse d'un travail qui justifiait le déménagement. 
Quelque chose l'a poussé à quitter le New Jersey — il y avait encore de la famille — 
grand-père paternel, tante et oncle de ce côté et plusieurs tantes du côté 

maternel . 


Aucun argent n'aurait été une incitation à quitter la ville, la maison qu'ils 

vivait dans (la grand-mère maternelle) avant sa mort était probablement un haut de gamme 
société du moment. centre ville, emplacement privilégié, très grand, construit en 

cuisinier , cocher. J'ai vu une photo vers 1932 et elle était impressionnante. 

D'après papa, tout est allé dans les poches des avocats. Un jour, je pourrai avoir 

dans les dossiers d'homologation, mais ce n'est que de la curiosité, cela ne prouve pas 
n'importe quoi . 


Beaucoup de conjectures, trop peu de faits. 
KR 


ÀM 


23 septembre 2007 


Je viens de tomber sur quelque chose qui, avec vos connaissances et vos compétences, pourrait être 
capable de creuser. 


Entre avril 1916 et septembre 1917, le TSC de New York a publié un petit 

magazine technique mensuel . Initialement, cette publication s'appelait "Everyday 

Mechanics", et a été publié par Everyday Mechanics Co., Inc. en février 

1917, le nom de la publication est changé en « Everyday Engineering » 

probablement à la suite d'un procès intenté par le magazine Popular Mechanics 

( conjecture , basée sur certaines lettres publiées à l'éditeur). TSC était répertorié 

comme rédacteur et quelques noms familiers apparaissent ici et là, comme le professeur Wm. C 
Houghton. 


À la fin de 1917 ou au début de 1918, TSC et son équipe de recherche et développement furent 
« enrôlés » 

au Chemical Warfare Service de l'armée américaine pour travailler sur les problèmes de 
fabriquer des masques à gaz, ou plutôt les produits de fournaise électrique nécessaires à la 
bidons (alumine activée et charbon actif). Il a prolongé 

voyage à la recherche des matières premières pour l'alumine activée, qui 

l'a finalement conduit, après sa libération, en Californie et dans ses 

activité (produits à base de silicates d'aluminium, sous-produit des 

production d'alumine ). 


Son départ de New York pour l'armée a mis fin à son intérêt pour l'électricité. 
l'ingénierie "comment faire", mais le magazine a de toute évidence survécu d'une manière ou d'une 
autre. 

La deuxième édition de son livre de 1920, dans la section publicitaire, contient une annonce 

pour la revue. 


J'ai un ensemble incomplet des magazines du volume 1, numéro 6 (septembre 

1916) au tome 3 numéro 6 septembre 1917). Dans la préface du deuxième 

édition du livre, l'éditeur, Raymond F. Yates, reconnaît que son 

la contribution éditoriale totale a consisté à ajouter des articles du magazine, sur de nouveaux 
sujets , au livre. 


Ce matin, sur un coup de tête, j'ai cherché sur Google "Everyday Engineering" et bien d'autres choses 
encore. 

à ma grande surprise, j'ai trouvé un site web sous ce nom, dédié à l'édition 

histoires et publicités rémprimées de publications techniques populaires du 1020 

époque . La première couverture de magazine qu'ils montrent est celle du numéro de décembre 1918 
de 

Everyday Engineering, qui a la même police de bannière et le même 

général, y compris le prix de 0,10 $ du dernier numéro de TSC. Le prochain 

ils montrent que c'est août 1919, qui est le volume 7 numéro 5 et le prix a disparu 

jusqu'à 0,15 $. Aucun matériel éditorial n'est affiché nulle part, juste des publicités pour AC. 

Gilbert ( ErectorSet et plusieurs kits expérimentaux électriques). 


Il n'y a aucune idée de qui publie ce matériel, et aucune mention du 

début de l'histoire de la publication qu'ils présentent, du moins pour autant que nous en soyons 
avoir conscience . Bien sûr, je travaille toujours dans le flou quant aux 10 disparus. 

années et vraiment assez dans l'ombre sur la période de service militaire (la 

première information qui a seulement révélé que les archives fédérales avaient eu un incendie 
les années 70 qui ont détruit tous les dossiers de l'armée de 1912 à 1920, réels 

pratique !! 


Pouvez-vous me donner une idée sur la façon d'accéder à l'auteur de ce site Web. 
Raconter l'histoire de la création du magazine pourrait donner quelques indices 
dans ma période de black-out. 

KR 

ÀM 


ps votre nouvelle publication sur TSC est SUPER !! 


